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CHAPTER I 
PROBLB'I DEFINED 
Introduction.-- The phenomena of learning and retention 
have long attracted the interest of research workers. The 
importance of learning and retention to all living organisms 
and in particular to man cannot be minimized. In our society 
the speed at which a person learns and the length of time 
which he retains the material learned often become the deter-
mining criteria for his position in the culture and, in some 
cases, for his very survival. 
Efficiency in the learning process has become a topic 
of paramount significance in our increasingly competitive 
world. Although the armed forces, industry, and business 
are greatly concerned with efficiency in learning it would 
seem that the educator should be more concerned because the 
fundamental problem of learning is the very core of the 
educator's world. 
For some time the temporal relationships involved 1n 
the learning process have been recognized as being important 
with regard to the speed of learning and the amount of reten-
tion. Considerable research has been done in which the time 
variable has been manipulated. Although there have been some 
general conclusions there are still many questions to be 
answered. The majority of the studies have found that some 
form of "distributed practice" is generally more efficient 
than "massed practice." This study was concerned with two 
of the more dynamic unanswered questions that have arisen 
at this point from the research. These areas of concern 
are: (1) the amount of time which should be interpolated 
between practices; and (2) the amount of practice which is 
necessary to produce the most rapid acquisition as well as 
the highest level of retention. 
Statement of the Problem.-- This study was an explo-
ration of the effect of three different interpolated time 
patterns on the learning of a motor skill. The instrument 
used in the study was a stabilimeter which was employed by 
Dr. George s. Snoddy in his extensive research. Two of the 
time patterns tested were of the types typically and cur-
rently used in education: three days a week (Monday, 
Wednesday, and Friday) and five days a week (Monday through 
Friday). The third group utilized an adaptation of the 
~ 
"Additive" pattern which Miller investigated. All three 
groups practiced five weeks although the actual number of 
practices for each group varied. The retention was checked 
for all subjects two weeks after the completion of their 
1/A. G. Miller, The Effect of Various Interpolated Time 
Patter.ns on Motor Learniss, Unpublished Doctoral Disser-
tation, Boston University, 1948, pp. 15-16. 
2 
scheduled practices. 
Scope of the Stu4Y.-- The study was conducted in two 
convents within a twenty-five mile radius of Boston, 
Massachusetts. Both were convents of teaching orders of 
sisters of the same religious denomination. The subjects 
used in the study were novice nuns whose ages ranged from 
seventeen to twenty-one. One hundred and eighteen sisters 
participated in the study. The type of life, environment, 
educational program, diet, and the amount of rest were 
quite similar for all of the subjects throughout the study. 
All of the subjects appeared to be in an excellent state 
of health. 
Justification for the Study.-- In education the 
increasing enrollment and the shortage of teachers result 
in an accentuation of the demand for more efficient teaching 
methods. It appears that further research on more efficient 
lear.ning techniques would not only be helpful to society in 
general, but also, it would be particularly beneficial to 
the actual organized educational world of today and of the 
future. 
In Physical Education the need for more efficient 
teaching methods including the use of the most beneficial 
time patterns in scheduling became apparent to some many 
years ago. Among the reasons for this is the fact that, 
in this area of education, large classes have been the rule 
4 
rather than the exception. .The pupil-teacher ratio has been 
traditionally high and will undoubtedly become even higher. 
In addition, there seems to exist a perpetual lack of well 
educated teachers of Physical Education. The program is one 
in which motor skills predominate so that the results are 
often very obvious. It appears that Physical Education is 
a phase of education that is in need and greatly interested 
in the outcomes of more research on time patterns in learning. 
. !I y ;} ~ 
Lashley, Murphy, Miller, and Young, worked with 
actual motor skills that might be employed in a Physical Edu-
cation program. One could conclude from their results that 
activities are not always being scheduled in the most effi-
cient and economical manner. Franklin and Brozek 
2/ 
carried 
out a learning time study with human subjects in which the 
diet and the environment were regulated to a certain extent. 
There was an apparent need for a well controlled study using 
!/K. s. Lashley, The Acquisition of Skill in Archery, Papers 
from Department of Marine Biology of The Carnegie Institution 
of Washington, 7:105-128, 1915. 
yH. H. Murphy, "Distribution of Practice Periods in Learning," 
Journal of Educational Psychology (July, 1916), 7:150-162. 
1/0p. cit. 
~o. G. Young, "The Rate of Learning in Relation to Spacing 
of Practice Periods in Archery and Badminton,• Research 
g,uarterly, (May, 1954), 25:231-243. 
2/J. C. Franklin and J. M. Brozek, "Relation Between The 
Distribution of Practice and Learning Efficiency in Psycho-
motor Performance," Journal of EXperimental Psychology 
(February, 1947), 37:16-24. 
human subjects and testing the typical educational time 
patterns. It also seemed important that these educational 
time patterns be compared with a time pattern which was 
developed from the research findings to date. A laboratory 
type of motor skill was selected in order to control the 
learning situation to a high degree. 
5 
CHAPTER II 
REVIEW AND ANALYSIS OF RELATED LITERA'IURE 
The temporal relationships in learning and retention 
have been the central theme in many research studies. The 
findings of the investigators who have studied the effects 
of interpolating time between practices are of particular 
significance in relation to this study. From a review of 
the latter publications in a chronological sequence, the 
evolution of the present day concepts and their accompanying 
unanswered questions emerge. Since it was from this matrix 
that the present study arose, the following is a historical 
review of the most pertinent related work. 
Ebbinghaus may be considered as one of the most out-
The result of his work was published in 1885. 
standing pioneers in the areas of learning and retention. y 
Ebbinghaus 
found that it was better to spread practice over three 
days than to concentrate a greater number of practices into 
one continuous period. This was the first experimental 
attempt to plot the history of acquired material by making 
retention tests at successive points. The Ebbinghaus curve 
1/H. Ebbinghaus, Uber das Gedichtnis: Unter Suchungen Zur 
ExHerimentellen Psychologie, DQnker and Humblot, Leipzig, 
1S 5. 
-6~ 
showed a descent which was initially rapid and then became 
less and less as time passed. 
It should be noted that Ebbinghaus worked with verbal 
material and with only one subject. In spite of the limi-
tations of the study a considerable contribution had been 
made toward the beginning of a better understanding of the 
phenomena of learning and retention. y 
Two years later Jost, stimulated by the Ebbinghaus 
work, conducted an extensive research program and formulated 
7 
two laws. These laws were an attempt to express the constant 
relationships in the learning process. They have been, and 
still are, particularly helpful to those research workers 
who concentrate their efforts on the time relationships in 
learning. The two laws are: 
"1. First Law--given two associations of the same 
strength, but of different ages, the older one 
has greater value on a new repetition. 
2. Second Law--given two associations of the same 
strength, but of different ages, the older falls 
off less rapidly in a given length of time." y 
The next significant study was conducted by Pieron. 
His work stimulated a great deal of research because he 
found that the amount of time between practices for optimum 
!/A. Jost, "Assoziationsfestigkeit in ihrer Abbangigkeit 
von der Verteilung der Wiederholungen," Zeitschrft fur 
Psychologie (1897), 14:436-472. · 
~H. Pieron, Recherches Exp$rimentales sur lea Phenomes de 
Memoire, Ann~e Psychologique, 19:91-193. 
performance had rather a wide range. In his work involving 
the memorization of numbers, Pi~ron reported that a rest 
period of ten minutes between readings was long enough and 
that a rest period of two days was not too long. y 
In 1913 Ballard, published a retention curve which 
differed from the Ebbinghaus curve. Ballard found an 
initial rise during the first two or three days, following 
no practice, rather than the decline which Ebbinghaus had 
plotted. This rise, without practice, Ballard named 
"Reminiscence." He contrasted it with "Obliviscence," 
which he thought was the more usual result of decay in 
function with the passage of time. The appearance of the 
fiReminiscence" concept was most important because it sug-
gested unlimited possibilities for more efficient learning 
by the appropriate interpolation of time intervals between 
practices. y 
The following year Pyle published the results of 
his study which was conducted at the University of Missouri. 
This study, which involved the skill of typewriting, was of 
particular significance because it was one of the first 
1JP. B. Ballard, "Obliviscence and Reminiscence," British 
Journal of Psychology, r,~onograph Supplement, Volume 1, 
Number 2, 1913. 
yw. H. Pyle, "Concentrated Versus Distributed Practice," 
Journal of Educational Psychology (May, 1914), 5:247-258. 
8 
9 
investigations not dealing exclusively with verbal materials. 
In working with two groups that each practiced a total of 
forty-five hours, he found that two one-half hour practice 
periods a day for forty-five days produced results superior 
to ten one-half hour practice periods a day with one-half 
hour rest periods in between for nine successive days. 
!I 
In 1914 Lyon reported that material learned in a 
once-per-day method, rather than by continuous practice, was 
retained for a much longer period of time. He found that 
the most economical learning method would result if practices 
were distributed over a lengthy period and that the interval 
between practices should be arithmetically proportional. 
He suggested intervals of two hours, eight hours, one day, 
two days, four days, eight days, sixteen days, thirty-two 
days, etc. Lyon was interested in the optimum distribution 
of time in learning. He concluded that no single method can 
be assumed to be the most economical for everyone. 
?:./ 
In 1915 Woodworth concluded that an influence which 
is conducive to speed in learning also fosters good retention. 
In addition, he reported that there were exceptions to this 
conclusion, in which the type of material seemed to cause 
the difference. 
!/D. o.,Lyon, 1The Relation of Length of Material to Time 
Taken for Learning and the Optimum Distribution of Time, Part 
III," Journal of Educational Psychology (March, 1914), 5:155-163. 
£/R. s. Woodworth, "The Influence on Retention of Conditions 
Favoring Qu.t,ekness of Learning," Journal of Philosophy (April, 
191.5), 12:246. 
10 
y y 
During the next two years Lashley and Murphy pub-
lished the results of their separate research studies in-
volving actual sports. Lashley found in archery target 
shooting that there was improvement during the first half 
of the practices regardless of the distribution of time. 
During the second half of the practices he found greater 
improvement with greater distribution of the trials. Murphy 
found in learning the javelin throw that a schedule of prac-
tice three days a week had a higher potential for success 
than a schedule in which practice was held on five days of 
the week. 
During the twenties relatively little research was done 
on the interpolation of time intervals between practices. 
11 S:.l i/ 
Pechstein, Luh, and Snoddy made the most significant 
contributions. Snoddy, in working with the stabilimeter, 
attempted to study the learning curve under various conditions 
of practice. He was particularly interested in the influence 
1/0p, cit. 
?JOp. cit. 
1/L. A. Pechstein, "Massed versus Distributed Effort in 
Learning," Journal of Educational Psychology (February, 1921), 
~c. w. Luh, The Conditions of Retention, Psychological Mono-
graph, 1922, Volume ji, Number 3, University of Chicago 
Libraries, Chicago, Illinois. 
i/G. s. Snoddy, "Learning and Stability," Journal of Apnlied 
Psychology (March, 1926), 10:1-36. 
11 
of the time interval on the lear.ning process. His analysis 
of the learning curve follows: 
"The learning curve is divided into two parts, an 
ada.ptation portion which begins with the first circuit 
of the instrument and continues for a variable number 
of circuits and a facilitation part which begins at the 
end of the adaptation part. During the adaptation 
stage the improvement has been shown to be a positive 
function of the length of the intervals between circuits. 
In the facilitation stage the improvement is a function 
of the number of repetitions. Improvement during 
adaptation has been interpreted as dependent upon growth 
processes leading to the formation of a neuro.-musouler 
pattern, while facilitation has been conceived as growing 
out of the condensation of this pattern.n 
In an extensive study of both verbal and motor learning, 
ll Lorge in 1930, measured learning using different time 
patterns with the stabilimeter, nonsense syllables, mirror 
reading, and code work. With all four techniques Lorge used 
massed practice as well as intervals of one minute and one 
day. He concluded that the twenty-four hour span was the 
best of the time patterns that he had used, and that learning 
under conditions of distribution was superior to learning 
under conditions of massing. 
A great deal of controversy and further research devel-
5:./ 
oped subsequent to Snoddy's 1935 publication in which he 
described two opposed processes of mental growth as follows: 
!7I. Lorge, Influence of Regularly Interpolated Time Intervals 
Upon Subsequent Learning, Teachers College, Columbia, Number 
438, New York, 1930. 
ya. s. Snoddy, Evidence for Two Opposed Processes in Mental 
Growth. Science Press, Lancaster, Pennsylvania, 1935, p. 99. 
12 
"In an experimental investigation of a learned 
act, carried out with a specially devised apparatus 
it has been determined that a coordination which be-
gins near zero in the laboratory and is carried to 
maturity under laboratory controls, contains two 
opposed antagonistic growth elements. These appear 
to a considerable extent 1n temporal succession, and 
have been named primary and secondary growth. Primary 
growth appears early and is very stable; secondary 
growth appears later and 1s highly unstable." 
From the results of their experiments DorJ and Hilgard· 
concluded that the growth between practices was due to the 
stimulation that occurred during the practice periods and 
y 
not due to aging. They also stated that the optimum distri-
bution of practice must lie somewhere between the overcrowding 
which disrupts practice and that separation which allows a 
loss of previous gain before practice is resumed. 
Dore and Hilgard were not in agreement with Snoddy in 
regard to primary and secondary growth. Therefore, they 
devised an experiment to test Snoddy's results. Using the 
koerth rotor instrument in their work, they found more learning 
as exhibited by better scores when practices were massed at 
first and spaced later on. Consequently they concluded that 
Snoddy had made an unsatisfactory analysis of the data and 
that his conclusions were not consistent with his characteri-
zation of primary and secondary growth. 
!JL. R. Dor~ and E. R. Hilgard, "Spaced Practice and The 
Maturation Hypothesis," Journal of Psycholo6l (October, 1937), 
4:245-259. 
/ 
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Cook and Hilgard performed and reported on a care-
fully planned experiment to test the Snoddy--Dor~ and Hilgard 
disagreement. They had two groups of subjects who worked 
with the koerth pursuit rotor for three consecutive days. 
Group I started on a relatively distributed practice schedule 
and worked toward a massed schedule. Group II had a schedule 
with just the reverse order. The results indicated that 
distributed practice was advantageous on the first day and 
continued to show some advantage over massed practice on the 
final day. This agreed with the earlier results of Dore and 
Hilgard. In addition, following overnight rests and after 
a five minute rest period at the end of the final day the 
scores did not differ significantly with either schedule of 
practice. Actually the results supported neither Dore and 
Hilgard, nor Snoddy. 
?:) 
Cain and Willey in 1939 investigated the effect of 
spaced learning on the curve of retention. They worked with 
nonsense syllables. Their conclusion was that the retention 
that followed distributed practice was higher than that 
following massed practice. 
!/B. s. Cook and E. R. Hilgard, "Distributed Practice in 
Motor Learning: Progressively Increasing and Decreasing 
Rests," Journal of EXperimental Psychology (April, 1949), 
39:169-172. 
g}L. F. Cain and R. deV. Willey, "The Effect of Spaced Learn-
ing on The Curve of Retention," Journal of Experimental PsY-
chology (August, 1939), 25:209-214. 
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!I Hovland has been one of the most prolific writers on 
distributed and massed learning. In an extensive study which 
was published in 1940 Hovland found retention better at every 
level that he tested, for the distributed group. In explaining 
these observations he presented the following suggestion: 
"We assume interferences decline at a rate inversely 
proportional to their strength. The present results can 
be reconciled with the reminiscence data. It would 
assume that both more weak and more strong interferences 
are built up with massed than with distributed learning. 
The rapid elimination of weak interferences would explain 
reminiscence. The strongly established interferences 
would then be expected to impair recall for a consider-
able period following massed so that retention would 
be superior following distributed practice where fewer 
strong interferences are assumed to be established." y 
The same yea.r Rubi,n-Rabson designed an experiment in which 
memori2ing piano music was used to check the long accepted 
superiority of distributed learning over massed learning. 
She believed that piano music was a good combination of 
verbal and motor learning. She found no significant differ-
ence in favor of distributed practice. 
'11 Youtz, in 1941, after conducting an experiment with 
i7c. I. Hovland, "Experimental Studies of Rote-Learning Theory. 
VI. Comparison of Retention Following Learning to Same Cri-
terion by Massed and Distributed Practice," Journal of Experi-
mental Psychology (June, 1940), 26:568-587. 
yo. Rubin-Rabs·on, "Studies in Psychology of Memorizing Piano 
Music: II. A Comparison of Massed and Distributed Practice," 
Journal of Educational Psychology, (April, 1940), 31:270-284. 
l/A. c. Youtz, An E;perimental EValuation of Jost's Laws, 
Psychological Monograph, 1941, Volume 53, Number 1, American 
Psychological Association Inc., Northwestern University, 
Evanston, Illinois. 
., 
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nonsense syllables restated Jost•s first law according to 
conditioning principles. The restatement of the law was as 
follows: "Of two series of associations which are overtly 
remembered to the same degree, the one exhibiting the most 
extensive dissipation of intralist inhibition will profit 
more on a new repetition." 
v Hull attempted to bridge the gap between work dec-
rement and learning principles with his concept of "reactive 
inhibition" which he outlined. as follows: 
"Whenever a reaction is evoked in an organism there 
is created as a result a primary drive; this has an 
innate capacity to inhibit the reaction potentiality 
to that response; the amount of net inhibition generated 
by a sequence of reaction evocations is a simple linear 
increasing function of the number of evocations; and it 
is a positively accelerated increasing fUnction of the 
work involved.in the execution of the response; reactive 
inhibition spontaneously dissipates as a simple growth 
function of time." y 
In his Doctoral Dissertation, in 1946, Nance arrived 
at an interesting conclusion. He stated that the superiority 
of distributed practice over massed practice is probably 
based on the magnitude of the work-rest ratio and not upon 
the absolute length of trial or rest taken separately. 
v Two years later Miller reported on his research in 
!Jc. L. Hull, Principles of Behavior, Appleton-Century-Crofts, 
Inc., New York, 1943, p. 300. 
g/R. D. Nance, The Effects of Pacing and Distribution on Inter-
correlations of Motor Abilities, Unpublished Doctoral Disser-
tation, State University of Iowa, Iowa City, Iowa, 1946. 
l/Op. cit. 
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which billiards was the skill and in which four different 
time patterns were employed. All four groups had nine 
practices. One group practiced Monday, ~lesdey, and Wednes-
day, for three weeks; a second group used an "additive" 
pattern which practiced on the following days: 1, 2, 3, 5, 
8, 13, 21, 34, 55. A third group practiced daily for nine 
consecutive days. The final group practiced once a week 
for nine weeks. Miller found after the fifth practice that 
the achievement of the subjects using the "additive" pattern 
was superior to all the other patterns. He concluded as 
follows: 
"A good base or foundation should be established 
in learning a new skill. Relative massing (one day 
between practice periods) at the beginning of the 
learning process is to be preferred over widely spaced 
time intervals at the beginning. From three to five 
periods are needed to establish this base. After the 
foundation has been laid, greater spacing between prac-
tice periods has a more favorable effect upon learning 
than continued massing. 11 y 
Longley carried out a follow-up study of Miller's 
work using a "massed" followed by a "spaced" time pattern 
involving the following practice days: 1, 2, 3, 8, 15, 22, 
29, 36, 43. His results indicated that, although this time 
pattern was slightly inferior the difference was not statis-
tically significant, when compared to the 11 additive 11 pattern 
!/G. F. Longley, The Effect of Massed Followed by Evenly 
Spaced Practice on·Learnisg A Motor Skill, Unpublished Master's 
Thesis, Boston University, Boston, Massachusetts, 1949. 
that Miller had found to be the best of the four patterns 
that he had explored. 
!I Knapp and Dixon in 1950 reported on the effect on 
l? 
learning, using two different time patterns in which juggling 
was the skill. Group I practiced five minutes a day until 
they were able to make one handred consecutive catches. 
Group II practiced fifteen minutes every second day. The 
results indicated that group I learned more rapidly and led 
to the conclusion that the work-rest ratio used for group I 
was more conducive to learning than the ratio employed for 
group II. 
Young 
y 
worked with archery and badminton and the re-
sults of the study were published in 1954. The purpose of 
the study was to compare the effectiveness of a two day-per-
week program with a four day-per-week program in learning 
these skills. The results indicated that the four day-per-
week program with archery was more effective while the two 
day-per-week schedule produced better results with badminton. 
J/ 
Underwood also published a significant article during 
1954. He reported that the degree of original learning and 
!Jc. G. Knapp and w. R. Dixon, "Learning to Juggle: A Study 
to Determine the Effect of Two Different Distributions of 
Practice in Learning Efficiency," Research Quarterly (October, 
1950), 21:331-336. 
yop. cit. 
1/B. J. Underwood, "Studies of Distributed Practice: XII. 
Retention Following Varying Degrees of Original Learning," 
Jour.nal of Experimental Psychologz (May, 1954), 47:294-300. 
the intertrial interval do not interact during retention. 
In addition, he found no significant differences in reten-
tion following massed and distributed learning. 
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During the same year Woodworth and Schlossberg summa-
rized what appeared to them to be the situation in regard 
to the accumulated literature and research. They stated as 
follows: 
"All these findings on distribution of learning 
and on the relations of retention, recall and relearning 
fit together very nicely and undoubtedly embody some 
fundamental law even though that law has not yet been 
formulated in any adequate way. There is reason to 
believe that the law adumbrated by all these results 
is fundamental in the physiology of learning." y 
Briggs studied the course of the inhibitory pro-
ceases during the learning of original and interpolated 
materials. As a result of this, he made a determination 
of the relative strength of the competing response systems 
as a function of time following learning. His results 
supported the hypothesis that extinction represents the 
acquisition of antagonistic responses. 
Although there is some evidence to the contrary the 
majority of the studies in the literature indicate that 
distributed learning is more efficient in terms of the 
!/R. s. Woodworth and H. Schlossberg, Experimental Psychology, 
Henry Holt and Company, New York, 1954, p. ?~1. 
£/G. E. Briggs, "Acquisition, Extinction and Recovery Functions 
in Retroactive Inhibit~on," J,ournal of Experimental PsycholSgy 
(May, 1954), 47:285-293. 
speed of acquisition and the extent and level of retention. 
There are many explanations for the increased efficiency 
that results when time is interpolated between practices. 
Most of the theories have one point in common which is that 
the rest pause between the trials permits recovery from the 
effects which interfere with learning. The nature of these 
effects vary greatly and we generally find one of the 
following terms describing them: "fatigue," "decrement," 
"interference," "conflicting habits," or "inhibition." 
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The time patterns that have been explored have been 
many and varied. The majority of the studies have been 
carried on for relatively short periods of time. There have 
been very few attempts to approximate the typical education 
time patterns. 
In the studies that have used human subjects such con-
trols as diet, health, environment and rest have generally 
not been apparent. These factors are considered important 
in learning and it is possible that they might account for 
some of the incompatible conclusions that appear in the 
literature. 
CHAPTER III 
PROCEDURE 
Once the problem had been determined, an effort was 
made to find the most satisfactory location in which the 
study could be conducted. Since the majority of the pre-
vious work had involved subjects within the college-aged 
group, it appeared that the results would lend themselves 
more readily to comparisons if subjects of a similar age 
were again utilized. In order to work with the desired 
age group and in order to assure the controls with regard 
to the type of environment, diet, rest, health, and sched-
ule, girls who were training to be teaching nuns were 
selected as subjects for this study. 
Since there were not enough subjects within the required 
age range at any one location, arrangements were made to work 
in two convents. The Training School of The Sisters of Notre 
Dame de Namur in Waltham, Massachusetts, and the Noviciate 
of The Congregation of St. Joseph in Framingham, Massachusetts, 
were the two locations selected for the study. In each con-
vent rooms of similar size with similar ventilation and 
lighting facilities were provided for the testing program. 
Storage places were provided for the equipment so that its 
use between practices was prevented. 
-20-
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At the outset it was decided that a laboratory type of 
motor skill, which would lend itself readily to the experi-
mental design, would be employed. In addition, the testing 
instrument should be both valid and reliable. The stabili-
Y 
meter, which was used extensively by both Snoddy 
?:/ 
and 
Lorge, fulfilled all of these requirements. Through the 
efforts of Dr. John M. Harmon, who was the advisor of this 
study, a stabilimeter was procured from Dr. Snoddy's chil-j/ 
dren who had gained possession of the equipment upon the 
death of their father. The instrument is an adaptation made 
by Snoddy of the conventional indirect mirror-tracing appa-
ratus, 
The working surface of the stabilimeter is illustrated 
on the following page in Plate 1, Figure 1. It consists of a 
six pointed star design that is out out of chromium plate. 
The star-shaped, niched path is 500mm. in length and 7mm, in 
width. A red "S" and an arrow were painted on the metal 
surface for the duration of the experiment to indicate the 
starting point as well as the direction in which the subject 
should proceed. The chromium plated square, which contains 
the star-shaped path, is 8" x 8" and is mounted on a 7" x 7" 
glass plate which, in turn, is set into a hardwood frame that 
!!•Learning and Stability," op, cit. 
?:/Op, cit. 
lfMrs. Martha Stohlman of Camas, Montana, and Mr. James w. 
Snoddy of Santa Monica, California. 
P\ate 1. 
THE STABILIMETER 
The Equipment Used In This Stud4, 
Surface view, and view oF the instrument in use. 
0 
, I 
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Figure ~- Surfoce V1ew of The Stabilimeter. 
Figur• .2. View oP The Stabilimeter in uae.. 
iS 12" x 11 3/4". There are two metal binding posts at the 
rear of the hardwood frame for the purpose of electrical 
connections. 
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A mirror which has an exposed surface of 9 5/8" stands 
vertically at a right angle to the rear edge of the hardwood 
frame. At a point, 3 1/2" from the mirror and 3/4" from the 
left edge of the chromium plate surface containing the star, 
an 8" vertical brass pole is located. The top three inches 
of the pole is threaded and contains two bolts and two washers. 
At a height of 6 1/2" and between the two washers, an aluminum 
shield is located so that the subjects do not get a direct 
view of the star. The aluminum shield is 12" wide and 8 1/4" 
deep. In Plate 1, Figure 2, there is an illustration of the 
stabilimeter in use. 
There is a 6 1/2" long insulated stylus which contains 
a metal conducting core and which is used in tracing the star. 
A flexible electric cord is attached to the upper end of the 
stylus and passes over to be inserted through the binding 
post on the rear, right hand side of the hardwood base. The 
chromium plates that form the star are connected in a circuit 
with a Mercury electric counter and a 6.3 Volt-2.5 Amp trans-
former, by way of the two binding posts at the rear of the 
wooden frame. The transformer makes it possible to use a 
regular wall electric outlet as a source of power. The trans-
former and the counter are mounted on an inclined board to 
insure greater efficiency of operation during their use and 
the board is placed in a position obscured from the view of 
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the subjects. A pad of foam rubber placed under the inclined 
board reduces the sound made by the counter. Each contact 
made by the stylus with the edge of the star-shaped path is 
recorded electrically. Since errors are recorded only when 
contact is interrupted, the uneven edges on the star are 
necessary in order to prevent the subject from sliding the 
stylus continuously along the rim of the course. 
While using the instrument the subjects were paced. y 
This is a technique developed by Snoddy. In pacing, the 
time in seconds and the errors are kept approximately equal. 
This is accomplished by telling the subject to go faster 
when the number of seconds is greater than the number of 
errors, and by telling the subject to slow down when the num-
ber of errors exceeds the number of seconds that have been 
used. By this technique, it becomes possible to embed two 
dimensions, time and errors, into the measurement of the 
learning process. It should be noted that the pacing of the 
subjects is an extremely important feature in the experimental 
procedure. A considerable amount of skill and precision is 
necessary in properly utilizing the technique of pacing. 
Three experimental groups each practicing according to 
a different time schedule were involved in this study. The 
l/"Learning and Stability," op. cit. 
time patterns explored and the designation for each group 
follows: 
1. Group X(MWF) practiced three days a week, Monday 
Wednesday and Friday, for five weeks. These days 
were selected because of the frequency of their 
use in educational scheduling. 
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2. Group Y(M-F) practiced five consecutive days of the 
week for five weeks. Monday through Friday were 
selected in order to approximate the typical educa-
tional schedule. 
3. Group Z(AA) practiced on the following days from the 
first: 1, 1, 2, 3, 5, 8, 12, 21, 34. This is an 
adaptation of the "additive" pattern that Miller 
y 
investigated. He scheduled practice on the following 
days: 1, 2, 3, 5, 8, 13, 21, 34, 55. His data in-
dicated a drop in the superiority of performance of 
the group using the "additive" pattern on the fourth 
practice. Consequently, for this study, the "additive" 
pattern has been altered in an effort to eliminate 
this fall. This "adapted-additive" pattern was 
arrived at by assuming that any learning process be-
gins at a time that may be designated as zero. The 
zero time has been taken into consideration in forming 
the "adapted-additive" pattern. This means that after 
1/0p, cit., pp. 15-16. 
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practice on day one, the one and the zero are added 
to arrive at the time interval that should pass be-
fore another practice takes place. Since this 
addition results in one (0+1•1), the time for the 
second practice becomes one day from the first prac-
tice. When the two ones are added the third practice 
time evolves and is found to be two days from the 
first practice (lT 1=2). The one and the two are 
then added to form the interval for the third prac-
tice which becomes three days from the first practice. 
(1+ 2=3). This method of calculation continues until 
the entire pattern is assembled. 
In this study, a day's practice for a subject consisted 
of three circuits of the instrument with approximately ten 
seconds between each circuit. The ten seconds allowed just 
enough time for the score to be recorded, the scoring devices 
to be reset and.for the subject to get ready to start another 
circuit. The subject's daily score was the total of the time 
and errors for all three circuits. A sample of the data sheet 
used for recording the scores appears in the appendix of this 
report. 
The groups were equated after the first day of practice. 
The best single circuit score was the criterion used for y 
separating the subjects into equal groups. Lorge found 
!Jop. cit., p. 14. 
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that performance was the best basis for equating groups for 
this particular laboratory skill. 
A retention check was held for all subjects in each 
group two weeks following their final practice. The pro-
cedure for the retention check was exactly the same as the 
procedure on a regular practice day. In other words, each 
subject made three circuits of the instrument and the total 
time and errors for the three circuits became the retention 
score. 
A one-half hour orientation meeting was held for all 
groups one day prior to the beginning of the actual testing. 
At the orientation meeting the writer was introduced and the 
nature of the study was explained to the subjects. A 
demonstration and descri-ption of the construction and operation 
of the equipment was given. An enlarged drawing of the sur-
face of the stabilimeter was used in explaining the procedure. 
The proper position and starting technique were carefully 
described. The subjects were informed that they should hold 
the stylus directly opposite the point of the s·tar near the 
red 11 8". It was pointed out that they must return to that 
point to complete a circuit. The subjects were also informed 
that they would be alerted for the start of each circuit by 
a cue of, "Ready to start?" and, if they were ready, they 
were to reply in the affirmative. The actual starting cue, 
which was, 11 Start,'" would then be given.· At this point the 
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stop watch and the counter would be started. It was announced 
that the subjects would be informed verbally, by the examiner, 
of their progress throughout the experiment. At the end of 
the orientation meeting there was an opportunity for the sub-
jects to ask questions regarding any point in the explanation 
which was not clear to them. 
On February 18, 1957 at 9:00 a. m. the actual testing 
began at the Training School of the Sisters of Notre Dame de 
Namur. Sixty-seven subjects performed by making three cir-
cuits of the stabilimeter track. The order of performance 
was in alphabetical sequence. 
The subjects were divided into two equated groups of 
thirty-two each before the following day. One of these 
groups was designated as Group X(MWF) and practiced three 
days a week. The other became Group Y(M-F) and practiced 
five days a week. Two of the subjects who were beyond the 
desired age range and a third, who had extremely high scores 
on the first day, were not included in the study but were 
permitted to perform throughout the experiment. The data on 
these subjects are included in the appendix. 
Group X(MWF) continued to practice on Monday, Wednesday 
and Friday for five weeks and finished on March 22, 1957. 
Group Y(M-F) practiced five days a week, Monday through 
Friday, for five weeks and finished on the same de.y. The 
~ubjects came in alphabetical order throughout the experiment. 
The testing, after the first day, started at 12:30 p. m. 
The total time for testing became progressively less as the 
subjects improved. On April 5, 1957 a retention check was 
administered to Groups X(MWF) and Y(M-F). 
On Wednesday April 3, 1957, starting at 12:30 p.m., 
fifty-one subjects, who were novice nuns and enrolled at 
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the Noviciate of St. Joseph, practiced for the first time 
with the stabilimeter for the formation of Group Z(AA). It 
was necessary to test this number in order to have an ade-
quate number of scores to equate this group with Groups X(Jv!WF) 
and Y(M-F). The data collected on nineteen of the subjects, 
who were not needed to completelthe study, appear in the 
appendix. 
On the following day, April 4, 1957 the thirty-two sub-
jects selected for Group Z(AA) proceeded with the experiment 
and followed the schedule previously described and referred 
to as the "adapted-additive" pattern. The remaining practice 
dates for the subjects in this group were: April 5, 6, 8, 
11, 16, 24 and May 7. These dates were selected by sched-
uling practices on the following days from the first: 1, 1, 
2, 3, 5, 8, 13, 21, and 34. The subjects came each day in 
alphabetical order. The daily practices started at 12:30 p. m. 
each day with the exception of April 5, 1957 when it was 
necessary to start at 4:00 p. m. On Tuesday, May 21, 1957, 
two weeks after the final practice, a retention check was 
conducted for the subjects in Group Z(AA). This provided 
the final data for this study. 
One hundred and eighteen novice nuns participated in 
this program. The cooperation and interest of the Sisters 
in charge of the convents and of the subjects themselves 
was of a superior level at all times. The fact that both 
groups are teaching orders may have contributed to the 
profound interest that they manifested in this educational 
research project. 
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CHAPTER IV 
PRESENTATION AND ANALYSIS OF THE DATA 
Introduction.-- The performance levels of the equated 
experimental groups were compared as follows: 
1. The overall changes in performance for each of the 
groups throughout the experiment. 
2. At the end of nine days of practice the performances 
of all three groups were compared. 
3. After fifteen practice days the performances of 
!I Group X(MWF) and Group Y(M-F) were compared. 
4. At the end of each experimental week the three 
groups were compared. For each group the practice 
period for the end of the fifth week was also the 
terminal one. 
5. At the time of the retention test, which occurred 
two weeks after the final practice for each group, 
the performances were compared. 
6. The level of performance for each group at its final 
practice was compared with its own performance at 
the time of the retention test. 
7. The level of performance of each group at its first 
1/For explanation of symbolism used in designation of the 
groups see pages 25 and 26. 
-Jl-
practice period was compared with its own perform-
ance at the ninth practice period. 
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8. For Groups X(MWF) and Y(M-F), the level of perform-
ance of each group at the first practice period was 
compared with its own level of performance at the 
fifteenth practice period. 
9. For Group Y(M-F) the performance at the fifteenth 
practice period was compared with its own level of 
performance at the twenty-fifth practice period. 
10. The level of performance of each group at its first 
practice period was compared with its own performance 
at the last practice period. 
Since group progress was the major interest of this study, 
the daily mean for the group was considered as the measure of 
performance. In the interpretation of the data it was assumed 
that the degree of learning may be measured by differences in 
the performance levels. 
The critical ratio (C. R.) was used in determining 
whether or not significant differences existed in the perform-
ance levels of the three groups. The data were examined at 
the .05 level of confidence. Since there were sixty-four 
subjects involved in each of the inter-group comparisons, 
there were 62 degrees of freedom and differences became sig-
nificant at the critical ratio value of 2.01. In the intra-
group comparisons, since the sam, thirty-two individuals 
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were involved, there were Jl degrees of freedcm and, in these 
cases, differences became significant at the critical ratio 
value of 2.04. It was assumed throughout the experiment prior 
to comparison that there were no significant differences be-
tween the means at the points that were being compared. 
The comparisons presented include total scores, means, 
standard deviation (S.D.), standard error of the mean (S.E.m), 
differences between the means <nm>. standard error of the 
differences (S.E.d) and the critical ratios (C.R.). 
Analysis of Equating Data.-- As pointed out in the pro-
cedure, the equated groups were formulated between the first 
and second practice periods. Group X(MWF) and Group Y(M-F), 
each composed of thirty-two subjects, were assembled from a 
11 
total of sixty-seven individuals who performed on the 
first practice day at the Waltham location. Group Z(AA) 
which was also composed of thirty-two subjects, was formed 
!/ from a total of fifty-one individuals who practiced on 
the first day at the Framingham location. The best single 
circuit score obtained by each individual was the criterion 
utilized in forming the equated groups. The scores used in 
the actual matching process appear in Appendix Table 18 and 
a summary of the equating data is shown in Table l which 
1/An explanation of the ineligibility of three of the subjects 
appears in the procedure on page 28. The data for these sub-
jects appears in Appendix Table 49. 
!/The scores of the nineteen subjects who did not participate 
after the first practice appear in Appendix Table 48. 
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follows: 
Table 1, Summary of Equating Data For Experimental Groups X, 
Y, and z. 
Experimental Total ~ Range of 
Groups Score Mean S.D. S. E.m Scores 
( 1) (2) (3} (4) (5) {6) 
X(MWF) 6071 189.72 61.76 10.92 341-84 
Y(M-F) 6071 189.72 63.72 11.26 321-85 
Z(AA) 6071 189.72 62.62 11.07 327-74 
~Total score was obtained by adding the best single circuit 
for the thirty-two subjects in each group after the first 
day of practice 
In Table 1, it will be observed that the three experi-
mental groups had the same total when the best circuit scores 
were added together. This total was obtained through a cal-
culation process. At the end of the first practice day at 
Waltham the data sheets of the sixty-four participating in-
dividuals were arranged in order from highest to lowest 
score and then separated into two groups. By cumulative 
addition and lateral interchange of the data sheets, it was 
possible to insure the same final total for both Group X(MWF) 
and Group Y(M-F). After the first day of practice at the 
Framingham location where fifty-one individuals performed, 
the data sheets were again arranged in order from the highest 
to lowest score. By cumulative addition in which each total 
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was compared to that obtained in the process of forming the 
Waltham groups, it was possible to assemble a group composed 
of thirty-two subjects for which the total matched that of 
the previously established groups. This third group became 
Group Z(AA). 
Since the experimental groups had the same total for 
the best circuit scores, and since they were composed of the 
same number of individuals, the means for the first practice 
day were also identical. 
The comparatively high degree of variability within tba 
experimental groups on the first day, is apparent in the ob-
servations of the standard deviations, the standard errors 
of the means and the ranges of the equating scores. When 
these statistical measures are observed, however, it may also 
be noted that there is a high degree of similarity in the 
variability of the experimental groups. In other words, on 
the basis of the data shown in Table 1, it seems reasonable 
to state that the three experimental groups were equivalent. 
Summar erformances of e erimental 
groups.-- Summaries of the data of the daily performances 
of the experimental groups X(MWF), Y(M-F), and Z(AA), appear 
in Tables 2, 3, and 4, on pages 36, 38, and 39. The perform-
ance of each of the groups at the time of the retention check 
i/The data from which the summaries were calculated appear 
in the Appendix Tables 
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1s also indicated. These tables include the total of the 
dally scores, daily means, standard deviations, standard 
errors of the means, ranges of the scores, and the recip-
rocals of the means. 
Table 2 which follows contains the information regarding 
experimental Group X(MWF). This group had fifteen days of 
practice. There were three practices each week for five weeks 
and the retention test was given two weeks after the final 
practice. 
Table 2. Summary of Data For Group X(MWF) On All Practice 
Days and Retention Day. 
Date Prac- Total of Daily Standard Standard Range Rec1p-
tice Performance Mean Deviation ·Error of rocal 
Day Scores of Mean Scores 1000/M 
lll [21 [J l ~rq 13l [ l>l tzl lS l 
2/18 1 25,992 812.25 31?.81 56.18 1504-363 1.23 
2/20 2 12,450 389.06 156.36 2?.64 980-204 2.5? 
!/_y22 3 9,268 289.63 61.92 10.95 510-222 3.45 
2/25 4 ?,5?6 236.?5 44.?2 7.90 369-175 4.22 
2/27 5 7,115 222.34 35.39 6.26 319-166 4.50 
~t 6 6,533 204.16 32.56 5.76 313-159 4.90 7 6,063 189.47 38.71 6.84 294-118 5.28 
3/6 8 6,169 192.78 33.28 5.88 267-151 5.19 
_1/8 9 5,750 179.69 32.74 5.?9 274-129 5.57 
3/11 10 5, 688 177.75 36.15 6.39 294-125 5.63 
3/13 11 5,427 169.59 28.61 5.06 259-117 5.90 
_v.15 12 5,423 169.47 31.79 5.62 275-125 5.90 
3/18 13 5,387 168.34 22.27 3.94 218-136 5.94 )/20 14 5,265 164.53 27.80 4.91 261-119 6. 08 
_J_/22 15 5,318 166.19 24.52 4.33 245-118 6. 02 
4/5 Ret en- 5,125 160.16 26.22 4.63 341-84 6.24 
t1on 
~These marks "---" indicate the end of each calendar week 
1n Tables 2, 3, and 4. 
/ 
The improvement of Group X(MWF) is apparent in the 
diminishing total scores and means since improvement 
produces a decrease in the amount of time that it takes 
to trace the three circuits as well as a lowering of the 
number of errors accrued. The progressive improvement 
is readily observed in the gradual rise of the recipro-
cals of the means. Decreasing variability within the 
group is shown in the gradual lowering of the standard 
deviation, standard error of the mean, and the range. 
Table 3 which is found on the following page, 
contains a summary of the data for experimental Group 
Y(M-F). This group had twenty-five days of practice. 
There were five practices every week for five weeks and 
the retention test was given two weeks after the final 
practice. 
While the general trends observed in the Group X(MWF) 
data may also be observed here, a close examination of 
the data on Table 3 reveals a considerable amount of 
fluctuation in the scores after the eleventh practice. 
It is also noticeable that the subjects performed best 
on the eighteenth day of practice. 
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Table 3. Summary of Data For Group Y(M-F) On All Practice 
Days and Retention Day 
Date Prac- Total of Daily Standard Standard Range Recip-
tice Performance Mean Deviation Error of rocal 
Day Scores of Mean Scores 1000/M 
'll ,21 ~~l ~~l L~l (~l tzl ~Sl 
2/18 l 24,802 775.06 321.31 56.80 199.3-309 1.29 
2/19 2 11,252 351.63 112.37 19.86 68.3-190 2.84 
2/20 .3 8,676 271.1.3 58.77 10.39 453-178 .3.69 
2/21 4 7,929 247.78 48.56 8.58 .389-170 4.04 
__Y.22 ~ 7,520 2.35.00 40.92 7.23 .34.3-158 4.2,5 2/25 6, 764 211 • .38 .34.19 6.04 294-147 4.7.3 
2/26 7 6,49.3 202.91 .38.95 6.88 .302-142 4.9.3 
2/27 8 6,063 189.47 .36.22 6.40 .307-1.35 5.28 
2/28 9 6,021 188.16 36.24 6.41 275-115 5.31 
~~ 10 5,57.3 174.16 27.76 4.91 2.38-118 5.74 11 5,414 169.19 .3.3.16 5.86 252-122 5.91 
5~~ 12 5,540 17.3 .1.3 .39.51 6.98 290-11.3 5.78 i~ 5,217 16.3. 03 .31.68 5.60 241-107 6.13 .3/7 5,118 159.94 31.62 5.59 244-115 6.25 
_1/8 15 4,796 149.88 26 • .39 4.66 225-lll 6.67 
.3/11 16 5,286 165.19 .3.3 • .34 5.89 251-97 6.05 
.3/12 17 5, 005 159.5.3 28.47 5. OJ 227-96 6.27 
.3/13 18 4,5.53 142.28 .3.3.02 5,84 2.3.3-99 7.03 
3/14 19 4,660 145.6.3 27.01 4.77 211-10.3 6. 87 
_J/15 20 5,096 1.59.25 .3.3 • .3.3 5.89 245-97 6.28 
.3/18 21 4,778 149 • .31 26.12 4.62 219-100 6.70 
.3/19 22 4,888 152.75 3.3.12 5.85 237-95 6.~5 
.3/20 2.3 4,988 155.88 27 • .31 4.83 226-108 6. 1 
.3/21 24 4,767 148.97 24.42 4 • .32 188-90 6.71 
__J}22 25 4,62.3 144.47 26.0.3 4.60 206-lGO 6. 92 
4/5 Reten- 4,840 151.25 23.90 4.22 321-85 6.61 
tion 
Table 4 which is found on the next page contains the 
information regarding the performance of experimental Group 
Z(AA). This group had nine days of practice which extended over 
a period of five weeks. Their practice days were scheduled 
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according to the use of the "adapted-additive" pattern. The 
retention check was held two weeks following the final prac-
tice day. 
Table 4. Summary of Data For Group Z(AA) On All Practice 
Days and Retention Day. 
Date Prac- Total of Daily Standard Standard Range Recip-
tice Performance Mean Deviation Error of rocal 
Day Scores of Mean Scores 1000/M 
t1l t2l tJ l {~l tsl [l)l ~zl [Sl 
4/3 1 23,306 728.31 245.99 44.48 1262-262 1.37 4/4 2 13,492 421.63 193.92 3 .28 1241-231 2.37 
4/5 3 9,103 284.47 74.37 13.15 559-171 4.52 ~6 4 7,791 243.47 58.11 10.27 418-159 .11 /8 ~ 7,495 234.22 58.69 10.47 387-174 4.27 ~11 6,558 204.94 36.72 6. 9 310-141 4.88 ~16 7 6,193 193.53 30.90 5.46 274-136 5.17 3/~4 8 6,093 190.41 32.21 5.69 284-1.30 5.25 9 5,9.32 185 • .38 36.66 6.48 309-1.34 5.39 
5/21 Reten- 5,980 186.88 32.67 5.77 327-74 5.35 
tion 
It is apparent that Group Z(AA) exhibited some improve-
ment in their performance on each one of the practice days. 
The decreases in the scores after the sixth day were small 
but the time interval had become quite extensive by that time. 
The graph shown in Figure 1 on the following page in-
dicates the performance level of the three experimental groups 
throughout the total time of the experiment. The data used 
in ~onstructing the grapn appear in Tables 2, 3, and 4, 
columns (1), (2), and {8), on pages 36, 38, and 39. 
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In this graph the reciprocal of the mean score for each 
practice and for the retention check have been plotted on 
the abscissa s.xis while calendar days are shown on the 
ordinate. The reciprocal of the mean has been used in 
order to compensate for the decreasing score that comes 
with increased efficiency. 
The difference in the total number of practices should 
be a significan~ consideration in viewing the graph. Group 
X(MWF) had fifteen practices, Group Y(M-F) twenty-five, and 
Group Z(AA) nine. 
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It may be noted from the graph that Group Y(M-F), although 
generally performing at a more skillful level, exhibited con-
siderable fluctuation in performance level during the latter 
half of the experiment. This evidence of instability is 
discussed at some length on page 61 when the statistical 
comparison of the progress of Group Y(M-F) is presented. 
Comparison of group performance after nine days of prac-
~.-- A comparison was made of the performances of the 
three experimental groups after each had had nine days of 
practice. The data appear in Table 5 which is found on the 
following psge. 
It should be noted that the ninth practice day came at 
various times depending on the time pattern that the partic-
ular group was following. For Group X(MWF) the ninth prac-
tice came at the end of the third week. Group Y(M-F) 
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practiced for the ninth time on Thursday of the second week. 
For Group Z(AA) the ninth practice was their final one and 
it fell on the thirty-fourth day from the first day of the 
experiment. 
Table 5. Comparison of Groups X, Y, and Z, Following Nine 
Days of Practice 
Groups 
Compared Means S.D. S.E.m Dm s.E.d c.R. 
(1) (2) (3) (4) (5) (6) <z> 
X(MWF) 179.69 32.74 5.79 
8.47 8.63 0.98 
Y(M-F) 188.16 36.24 6.41 
Y(M-F) 188.16 36.24 6.41 
2.78 9.11 0.30 
Z(AA) 185.38 36.66 6.48 
X(MWF) 179.69 32.74 5.79 
5. 69 8. 69 0.65 
Z(AA) 185.38 36.66 6.48 
There were no statistically significant differences 
between any of the three groups. However, there were ob-
servable differences which should be pointed out. The mean 
score for Group X(MWF) was lower than was the mean score of 
either of the other two groups. Group Z(AA) had the next 
lowest mean score while Group Y(M-F) had the highest. The 
standard deviation of Group X(M~&) was the lowest of the 
three. The similarity in the performance levels of the 
three groups, after nine days of practice and using three 
varied time patterns was an interesting outcome. Figure 2 
will illustrate this similarity. The results cannot be y 
considered as incompatible with Miller's findings since 
the nine-day time patterns that he investigated were not 
the same as the time schedules explored in this study. 
Figure 2 on the following page shows a comparison of 
the performance level of the three experimental groups on 
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a basis of the actual number of practice days. A comparison 
of the groups' performances at the time of the retention 
check is also indicated. In this presentation the reciprocal 
of the mean for each day's performance has been plotted a-
gainst the actual number of days that each group practiced. 
The data used in the construction of Figure 2 may be 
found in Tables 2, 3, and 4, columns (1), (2}, and (8), on 
pages 36, 38, and 39. It is significant to note that there 
is a variation of time intervals between practices for each 
group. Group progress in terms of calendar days was shown 
in Figure 1, page 4o. 
A full comparison of the three groups was possible only 
for nine days since Group Z(AA) had a total of nine practiees. 
An arrow on the graph designates this termination. Group X(MWF} 
and Group Y(M-F) may be compared through the fifteenth day 
of practice. The point at which Group X(MWF) stopped prac-
1fop. cit. 
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tieing is also indicated by an arrow. Group Z(AA) continued 
to practice for ten additional days. Their terminal practice 
occurred on the twenty-fifth day and is also marked by an 
arrow. 
The data shown in Table 5 indicated that there were no 
statistically significant differences in the performance 
levels of the three experimental groups at the end of nine 
days of practice. This similarity as well as the sameness 
of the acquisition curves of the three groups up to this 
point is obvious in Figure 1 on page 40. From these ob-
servations it seems reasonable to conclude that performance 
was not effected by the variety of times interpolated between 
the first nine practices. 
Comparison of performances of Groups X(MWF) and Y(M-F)' 
after fifteen days of practice.-- It was possible to compare 
only Groups X(MWF), and Y(M-F), after fifteen days of prac-
tice. The data assembled for this comparison appears in 
Table 6 which follows: 
Table 6. Comparison of Groups X, and Y, Following Fifteen 
Days of Practice 
Groups 
Compared Means S.D. S.E.m ~ S.E.d C.R. 
(1) {2) (3) (4) (5) (6) (z) 
X(MWF) 166.19 24.52 4.33 
16.31 6.37 2.56 
Y(M-F) 149.88 26.39 4.66 
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The fifteenth day of practice for Group X(MWF) occurred 
at the end of five weeks and it was their last practice. 
This point of comparison came at the end of three weeks of 
practice for Group Y(M-F). Consequently, although the num-
ber of practices was the same there was a time difference 
of two weeks in the schedules. 
The critical ratio of 2.56 indicates that there existed 
a statistically significant difference between the means at 
this point of comparison. In other words Group Y(M-F) was 
performing better than was Group X(MWF) as indicated by a 
lower mean score. 
Comparison of performance of groups after one week.--
The weekly comparisons were made on the basis of a weekly 
time unit rather than an equal number of practices •. The 
data on the performance level of the three groups at the 
end of the first week appears in Table 7, which is found 
on the following page. 
At this time Group X(MWF) had had three practices. 
Group Y(M-F) had completed five practices. Group Z(AA) had 
had four practices. 
There is a critical ratio of 6.65 between Group X(MWF) 
and Group Y(M-F), which indicates a statistically significant 
difference. The difference between the mean scores of the 
groups shows a difference of 54.63 indicating a considerable 
degree of superiority of Group Y(M-F). 
Table 7. Comparison of Groups X, Y, and Z, Following One 
Week of Practice 
Groups 
Compared Means S.D. S.E.m Dm s.E.d C.R. 
(1) (2) ( 3) (4) (5) (6) (7) 
X(MWF) 289.63 61.92 10.95 
54.63 8.21 6.65 
Y(M-F) 235.00 40.92 7.23 
Y(M-F) 235.00 40.92 7.23 
8.47 12.56 0.67 
Z(AA) 243.47 58.11 10.27 
X(MWF) 289.63 61.92 10.95 
46.16 15.01 3.07 
Z(AA) 243.47 58.11 10.27 
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The critical ratio between Group X(MWF) and Group Z(AA) 
is 3.07 which also indicates that there is a statistically 
significant difference. However, Group Z{AA) was performing 
better than Group X(MWF) at that time. There is no statis-
tically significant difference between Groups Y(M-F), and 
Group Z(AA). The critical ratio is 0.67. Group Y(M-F) had 
one more practice than had Group Z(AA). 
The level of performance of the three groups at the end 
of one week appeared to be related and be in proportion to 
the number of practices that they had had. The standard 
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deviations also indicated decreasing variability in proportion 
to the number of performances. 
Figure 3 is a weekly comparison of the group perform-
ances at the practices and at the time of the retention check. 
The point of comparison is indicated by the reciprocal of 
the mean for each group on the final practice day of each 
week. The retention check is indicated as week 7 because 
it occurred two weeks after the terminal practice. 
The range in the number of practices should be remem-
bered in looking at the graph. Group Y(M-F) had practiced 
five days a week for the entire five weeks. Group X(MWF) 
had practiced three times a week. Group Z(AA) started out 
by practicing four times the first week and practiced pro-
gressively less as the weeks passed. 
It is observable that Group Y(M-F), in contrast to the 
other two groups, is the only group that exhibited an actual 
decline in the level of performance at the end of one of 
the weeks of practice. 
It is also noticeable that their retention level was 
lower than their final practice level. 
It is interesting to note that the lines for Group X(MWF) 
and Group Y(M-F) cross at the end of the second week. Each 
of the two groups had had six practices at this point although 
their schedules had differed. 
Comparison of performance of groups after two weeks.--
The same statistical measures were applied to the data 
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obtained from the three experimental groups following two 
weeks of practice. Table 8, which follows, contains a 
summary of the results. 
Table 8. Comparison of Groups X, Y, and Z, Following Two 
Weeks of Practice 
Groups 
Compared Means S.D. S.E.m Dm S.E.d C.R. 
(1) (2) (3) (4) (5} (6) (7) 
X(MWF) 204.16 32 • .56 .5.76 
30.00 7 • .56 3.97 
Y(M-F) 174.16 27.76 4.91 
Y(M-F) 174.16 27.76 4.91 
30.78 8.14 3.78 
Z(AA) 204.94 36.72 6.49 
X(MWF) 204.16 32.56 .5.76 
0.78 8.67 0.09 
Z(AA) 204.94 36.72 6.49 
At the end of two weeks of practice Group X(MWF) had 
practiced six times, Group Y(M-F) had practiced ten times, 
and Group Z(AA) had had six practices. 
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Since their critical ratio was 0.09, it may be stated 
that there was no statistically significant difference be-
tween the performance means of Group X(MWF), and Group Z(AA). 
This similarity might be expected since the same number of 
practices had been held for each of the two groups. The 
schedules, however, had been quite divergent. Group X(MWF) 
had practiced on Monday, Wednesday, and Friday for both weeks 
while Group Z(AA) had practiced on Wednesday, Thursday, 
Friday, and Saturday of the first week and on Monday and 
Thursday of the second. 
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Group Y(M-F) displayed a more skilled level of perform-
ance than did either Group X(MWF) o~ Group Z(AA}. The differ-
ence was statistically significant. 
Comparison of performance of groups after three weeks.--
Table 9 which follows compares the data on the performance 
of the three groups following three weeks of practice. At 
the time of this comparison of performance, Group X(MWF) had 
practiced nine times, Group Y(M-F) had practiced fifteen times, 
and Group Z(AA) had practiced seven times. 
Table 9. Comparison of Groups X, Y, and Z, Following Three 
Weeks of Practice. 
Groups 
Compared Means 
(1) (2) 
X(MWF) 179.69 
Y(M-F) 149.88 
Y(M-F) 149.88 
Z(AA) 193.53 
X(MWF) 179.69 
Z(AA) 193.53 
S.D. S.E.m 
(3) <4> 
32.74 5.79 
26.39 4.66 
26.39 4.66 
30.90 5.46 
32.74 5.79 
30.90 5.46 
Boston University 
·school of Educatio:rt 
J..:l,b:rary 
Dm S.E.d C.R. 
(5) { 6) (z) 
29.81 7.43 4.01 
43.65 7.18 6.08 
12.84 7.96 1.74 
The critical ratio of 1.73 indicates that there was 
no statistically significant difference between the scores 
of Group X(MWF) and Group Z(AA). Group X(MWF) had had two 
more practices than Group Z(AA) at this particular time. 
This was the second consecutive week in which there was no 
significant difference between the Means of Group X(MWF) 
and Group Z(AA). 
The critical ratios that evolved when the other com-
parisons were made indicated a statistically significant 
difference in the scores of the groups. Group Y(M-F) was 
performing better than the other two groups at the end of 
three weeks. 
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Comparison of performance of groups after four weeks.--
The differences in performance levels following four weeks 
of practice are assembled in Table 10 which is found on the 
following page. 
At this time there was a considerable range in the 
number of practices that each group had had. Group X(MWF) 
had practiced twelve times, Group Y(M-F) twenty times, and 
Group Z(AA) eight times. In spite of a range of eight, in 
the number of practices a critical ratio of 1.25 indicated 
that there was no statistically significant difference be-
tween the performance levels of Group X(MWF) and Group Y{lll-F). 
Although the other differences appear relatively low they 
are statistically significant. The standard deviation of 
the X(AA) group was the lowest of the three groups at this 
time. 
Table 10. Comparison of Groups X, Y, and Z, Following Four 
Weeks of Practice. 
Groups 
Compared Means S.D. S.E.m Dm s.E.d C.R. 
(1) (2) (3) <Y > ( 5) (6) (?) 
X(MWF) 169.47 31.79 5.62 
10.22 8.14 1.2.5 
Y(M-F) 1.59.25 33.33 5.89 
Y(M-F) 159.25 33.33 5.89 
31.16 8.19 3.80 
Z(AA) 190.41 32.21 5 .. 69 
X(MWF) 169.47 31.79 .5.62 
20.94 8.oo 2.62 
Z(AA) 190.41 32.21 .5.69 
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It appears at the end of four weeks of practice, through 
the lack of a statistically significant difference, that the 
three day a week schedule was as effective as was the five 
day a week schedule. In other words, five days of practice 
followed by a two day time interval, and three alternate 
days of practice with an additional day of rest after the 
third practice, produces the same amount of learning in a 
four week period of time. Since the month is a common unit 
the equality of performance that utilizing the groups the 
three alternate days and the five consecutive days produced 
should be a point of consideration in learning situations. 
Comparison of performance of groups after five weeks 
(final practice).-- The data obtained after five weeks of 
practice were also compared. It should be noted that this 
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was also the final day of practice. At the end of five weeks, 
Group X(MWF) had practiced fifteen times, Group Y(N-F) twenty-
five times, and Group Z(AA) nine times. Table 11, which 
follows, contains the results of this comparison. 
Table 11. Comparison of Groups X, Y, and Z, At Terminal 
Practice Which Occurred At End of Fifth Week 
For All Three Groups 
Groups 
Compared Means S.D. s. E.m Ihl S.E.d C.R. 
~ ll ~2l ~~l ~~l ~ .2l ~~l ~zl 
X(M~JF) 166.19 24.52 4.33 
21.72 6.32 3.44 
Y(M-F) 144.47 26.03 4.60 
Y(M-F) 144.47 26.03 4.60 
40.91 7.95 5.15 
Z(AA) 185.38 36.66. 6.48 
X(MWF) 166.19 24.52 4.33 
19.19 7.80 2.46 
Z(AA) 185.38 36.66 6.48 
Comparison of retention level of performance of the three 
grouus.-- A comparison was made of the differences in perform-
ance levels of the three experimental groups on the day of the 
retention test. Table 12, on the next page, contains the 
relevent data. 
Table 12. Comparison of Retention Performance of Groups X, 
Y, and z. 
Groups 
Compared Means S.D. S.E.m Dm S.E.d c.R. 
(1) (2) ( 3) (!f) (5) ( 6) <z> 
X(MWF) 160.16 26.22 4.63 
8.91 6.27 1.42 
Y{M-F) 1.51.25 23.90 4.22 
Y(M-F) 1.51.2.5 23.90 4.22 
35.63 7 .1.5 4.98 
Z(AA) 186.88 32.67 5.77 
X(MWF) 160.16 26.22 4~63 
26.72 7.40 3.61 
Z(AA) 186.88 32.67 5.77 
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: 
The critical ratio of 1.42 for Group X(MWF) and Group Y(M-F) 
indicates that there was no significant difference between 
the performance on the retention test of these two groups. 
It should be noted that Group Y(M-F) had had ten more prac-
tice days than Group X(MWF). 
It became apparent in Table ll on page .54 that Group Y(M-F) 
was performing better than Group X(MWF) at the time of the 
final practice. An examination of the data in Tables 2 and 
3 on pages 36 and 38 reveals an observable improvement in 
the performance of Group X(MWF) at the time of the retention 
check, whereas Group Y(M-F) performed at a level lower than 
that of its final practice. This change in performance level 
is manifested in the appearance of no significant differences 
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between Groups X(MWF) and Y(M-F) at the time of the retention 
check. On the other hand, the highly significant differences, 
that appear when the retention level of Group Z(AA) is com-
pared with the other two groups, are attributable to the 
large differences in the performance levels at their final 
practice period. Consequently, it may be stated that lateral 
comparisons of the retention figures are perhaps only sig-
nificant in those cases where the performance levels at the 
final practices are somewhat similar. 
Comparison of retention of each group with the perform-
ance on the final practice daY.-- The performance level of 
each group on the retention test was compared with their own 
performance on the final day of practice. These comparisons 
are shown in Table 13 which is found on the following page. 
In this comparison all critical ratios obtained indicated 
that, for each group, no statistically significant differences 
existed between its level of performance at the time of the 
retention test and its performance at the final practice. 
There is an interesting observable difference in the 
means which should be noted. Group Y(M-F) with the greatest 
number of practices displayed a drop in efficiency of 6.03 
points in the mean.. Group X(MWF) exhibited an improvement 
in score of 6.78 points. Group Z(AA) showed a very slight 
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improvement as exhibited by a 1.50 change in its mean score. 
It appears that the scores for Group Z(AA) remained the most y 
stable. It may be of interest to note that Hull's pos-
tulate on reactive inhibition could have been applied to 
predict the relationship in the scores of Groups Y(M-F) and 
Z(AA). 
Table 13. Comparison of Final Practice With Retention Per-
formance of Groups X, Y, and Z 
Groups Time of 
Com- Compar- Total 
pared 1son Score Means S.D. S.E.m Dm S.E.d C.R. 
~ ll l2l L2l l~l {2l ~()l ~zl l8~ [2l 
Prac. 15 5,318 166.19 24.52 4.33 
X(MWF) 6.03 6.35 0.95 
Ret en. 5,125 160.16 26.22 4. 63 
Prac. 25 4,623 144.47 26.03 4.60 
Y(M-F) 6.78 6.25 1.08 
Reten. 4,840 151.25 23.90 4.22 
Prac. 9 5,932 185.38 36.66 6.48 
Z(AA) 1.50 8. 68 0.17 
Reten. 5,980 186.88 32.67 5.77 
!/O;e 1 cit., p. 300. 
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Comparison of performances at first and ninth practices 
for all groups.-- This comparison was established in order 
to compare each group's own progress from the first day of 
practice to the ninth day. Table 14 which follows contains 
this comparison. 
Table 14. Comparison of Performances at First and Ninth 
Practices For Groups X, Y, and Z 
Groups Time of 
Com- Compar- Total 
pared ison Score Means S.D. S.E.m Dm S.E.d 
tll {2l {:2 l t 2i l [~ l (6) {Zl ~Sl 
Prac. 1 25,992 812.25 317.81 56.18 
X(MWF) 632.56 56.48 
Prac. 9 5,750 179.69 32.74 5.79 
Prac. 1 24,802 775.06 321.31 56.80 
C.R. 
t2l 
11.20 
Y(M-F) 566.90 57.16 9.92 
Prac. 9 6,021 188.16 36.24 6.41 
Prac. 1 23,306 728.31 245.99 43.48 
Z(AA) 542.93 43.96 12.35 
Prac. 9 5,932 185.38 36.66 6.48 
There is a range among the groups in the difference of 
the means of 89.63 points. The greatest difference between 
two means was exhibited by Group X(MWF) with 632.56 points. 
Group Y(M-F) had the next highest difference between the two 
means with 566.90 points. Group Z(AA) had the lowest ob-
servable difference between the Beans with 542.93. This order 
does not coincide, however, with the order of the critical 
ratios because of the values of the standard error of the 
differences. While all groups showed a statistically 
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significant difference in the performance levels between 
the first and ninth days, Group Z(AA), with a critical ratio 
of 1~.35, is the highest and Group Y(M-F), with a critical 
ratio of 9.92, is the lowest. At this point it may be in-
dicated that the first and ninth practice periods for Group 
Z(AA) were separated by an interval of five weeks while, for 
Group Y(M-F) the ninth practice period occurred ten calendar 
days after the first. When this fact is considered, the 
higher critical ratio for Group Z(AA) becomes somewhat in-
teresting. 
Comparison of performances of the first and fifteenth 
practices of Groups X{MWF) and Y(M-F).-- It was possible to 
compare only Groups X(MWF), and Y(M-F) after fifteen days 
of practice since Group Z(AA) had a total of nine practice 
days. A comparison of the data on the performance of 
Groups X{MWF) and Y{M-F) appears in Table 15 which follows: 
Table 15. Comparison of Performances at First and Fifteenth 
Practices For Groups X and Y 
Groups Time of 
Com- Compar- Total 
pared is on Score Means S.D. S. E.m Dm S.E.d c.a. 
~ll ~21 ~~l pq t3l {bl ~zl {Sl [21 
Prac. 1 25,992 812.25 317.81 56.18 
X{MWF) 646.06 56.34 11.47 
Prac. 15 5,318 166.19 24.52 4.33 
Prac. 1 24,802 775.06 321.)1 56.80 
Y(M-F) 625.18 56.99 10.97 
Prac. 15 4,796 149.88 26.39 4.66 
In Table 15 it may be observed that Group X(MWF) had 
the slightly lower observable difference between the means 
examined. It may also be noted from the table that, when 
this variation is measured in terms of the critical ratio, 
the difference that appears is comparatively small. It 
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may be· concluded from this, that, on the basis of this 
statistical measure, and for all practical purposes, the 
improvement in Group X(MWF) and Group Y(M-F) is approximately 
equal at the time of the fifteenth practice. 
Comparison of performances at the fifteenth and twenty-
fifth practice periods of Group Y(M-F).-- Since Group Y(M-F) 
was the only group to practice beyond the fifteenth practice 
a comparison of their performance on the fifteenth day has 
been compared with their performance at the twenty-fifth 
practice. This comparison appears in Table 16 which follows: 
Table 16. Comparison of Performances at Fifteenth and Twenty-
fifth Practices of Group Y 
Group: Time of 
Com- Compar- Total 
pared ison Score Means S.D. S.E.m Dm S.E.d C.R. 
~ll t2l [:l l pq L2l [ l>l [zl ~Bl t2l 
Prac. 15 4,796 149.88 26.39 4.66 
Y(M-F) 5.41 6.55 0.83 
Prac. 25 4,623 144.47 26.03 4.60 
There is a small observable difference between the means 
of the fifteenth and twenty-fifth practice. The critical ratio 
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of 0.83 indicates that the difference between the means is 
not statistically significant. It should be noted that ten 
practice days had transpired between the two points of com-
parison. 
A close examination of the data in Table 2 on page 36 
and Figure 1 on page 40 of the performance during the in-
terim period between the two points of comparison indicates 
that the performance of the group was unstable. It is under-
stood that the frequency of performance with the resulting 
data may increase the impression of instability but Snoddy's 
concept of secondary mental growth would support the presence 
of this type of unstable performance. It is also apparent 
that Group Y{M-F) exhibited peaks of performance equaled by 
no other group. 
Comparison of performances at first and last practices 
for all groups.-- A comparison was made for each group of 
its performance level on the first day of practice with its 
own performance on the last practice day. The data that 
were assembled for the comparison appear in Table 17 which 
is found on the next page. 
It should be noted in this comparison that Group X{MWF) 
had had fifteen days of practice, Group Y(M-F) twenty-five 
days, and Group Z(AA) nine days. 
~ 
!/ EVidence of TWo Opposed Processes of Mental Growth, op. cit. 
Table 17. Comparison of Performances at First and Last 
Practice For Groups X, Y, and Z 
Groups Time of 
Com- Compar- Total 
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pared is on Score Means S.D. S.E.m Dm s.-E.d C.R. 
~ll ~2l ~ ~ l pq ~31 ~til {zl {8} ~2l 
Prac. 1 25,992 812.25 317.81 56.18 
X(MWF) 646.06 56.35 11.46 
Prac. 15 5,318 166.19 24.52 4.33 
Prac. 1 24,802 775.06 321.31 56.80 
Y(M-F) 630.59 56.98 11.14 
Prac. 25 4,623 144.47 26.03 4.60 
Prac. 1 23,306 728.31 245.99 43.48 
Z(AA) 542.93 43.96 12.35 
Prac. 9 5,932 185.38 36.66 6.48 
Group X(MWF) demonstrated the largest difference between 
the two means, Group Y(M-F) the next highest difference while 
Group Z(AA} had the lowest difference. The critical ratios 
do not coincide in rank with these observed differences be-
tween the means. Group Z(AA) with a critical ratio of 12.63 
is the highest and Group Y(M-F) is the lowest. It may be of 
interest here to note that this order of critical ratios is 
the same as that which was observed when the data from the 
first and ninth practice periods were compared. 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
Summary.-- This study was an exploration of the relative 
effectiveness on group learning of the interpolation of three 
different time intervals between practices of a motor skill. 
The stabilimeter was the testing instrument. In order to 
control the experimental conditions to a maximum degree, girls 
who were training to be teaching nuns were selected as sub-
jects. 
Three equated experimental groups, each of which followed. 
a different time pattern over a period of five weeks, were 
scheduled as follows: Group X(MWF) by practicing Monday, 
Wednesday, and Friday, and Group Y(M-F) by practicing Monday 
through Friday were simulating time patterns commonly present 
in educational scheduling. Group Z(AA) followed an "adapted-
additive" pattern and practiced on the following experimental 
days from the first: ~. 1, 2, 3, S, 8, 13, 21, and 34. A 
retention check was given to each group two weeks after the 
day of the final practice. 
Both inter- and intra-group performances were compared 
by the use of standard statistical measures including the 
critical ratio and differences were considered significant 
at the .OS level. The analysis of the data revealed the 
-63-
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following: 
1. There were no statistically significant differences 
between the performance levels of the three groups 
after nine practices regardless of the time pattern 
followed. The first and ninth practices were sepa-
rated by a period of ten days for Group Y(M-F), of 
eighteen days for Group X(MWF) and a period of thirty-
four days for Group Z(AA). 
2. After fifteen practice periods Group Y(M-F) was per-
forming better than Group X(MWF). The critical ratio 
was 2.56 and the difference became significant at a 
value of 2.01. The first and fifteenth practices 
were separated by a period of eighteen days for Group 
Y(M-F) and a period of thirty-two days for Group X(MWF). 
3. At the end of one week of practice, there was no 
statistically significant difference between Groups 
Y(M-F) and Z(AA). Group Y(M-F) had had one more 
practice than Group Z(AA). 
4. At the end of two weeks Groups X(MWF) and Z(AA) 
showed no statistically significant difference in 
performance levels. Each of the two groups had had 
six practices but the amount and duration of the 
interpolated time intervals varied. 
5. After three weeks of practice Group Y{M-F), which 
had had fifteen practice periods, was superior to 
both of the other groups. However, Groups X(MWF) 
and Z(AA) which had had nine and seven practices 
respectively, showed no statistically significant 
differences ·in performance levels. 
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6. At the end of four weeks there was no significant 
difference between Groups X(I"'!WF) and Y(M-F). Group 
X(MWF) had had twelve practices and Group Y(M-F) had 
had twenty. 
7. After five weeks of practice all groups showed 
statistically significant differences in their per-
formance level ranks which coincided with the fre-
quency of practices. 
8. When the retention check was given there was no 
statistically significant difference between the 
performances of Group X(MWF) and Group Y(M-F). The 
critical ratio was 1.42 and differences became sig-
nificant at a value of 2.01. Group Y{M-F) had prac-
ticed ten times more than Group X(MWF). 
9. A comparison of the performance level of each group 
at the final practice with its own retention level 
two weeks later revealed no significant difference. 
There were observable differences in the Means which 
may be of some interest. Group Y{M-F) dropped in 
proficiency 6.03, Group X(MWF) showed an improvement 
of 6.25, while Group Z(AA) stayed the most constant 
with a drop of only 1.50 points. 
10. When the mean of the first practice period for each 
group was compared with the !lean of the ninth prac-
tice period for the same group, it was found that 
there was a statistically significant difference in 
all groups. 
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11. When the performance levels of the first practice 
period for Groups X(MWF) and Y(M-F) were each com-
pared with its own performance level at the fifteenth 
practice, both groups exhibited a statistically sig-
nificant difference indicating improvement. 
12. When the performance of Group Y(IVI-F) at the fifteenth 
practice period was compared with its performance at 
the twenty-fifth practice period, there was no sta-
tistically significant difference between the means. 
The critical ratio was 0.83. It should be mentioned, 
however, that there were peaks of performance that 
occurred during the interim. 
13. A comparison of the performance of each group from 
the first day of the experiment with the last indi-
cated that all groups exhibited statistically sig-
nificant differences in the .means. 
Conclusions.-- In drawing conclusions from this study 
the variety in the number of practices that each group had 
must be remembered. In addition, since in each of the 
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practice schedules followed, there was a minimum of twenty-
four hours between performances, they should be character-
ized as relatively distributed time patterns. Consequently, 
caution should be taken in comparing the results of this 
study with those obtained in investigations which involved 
massed practice. Furthermore, since the duration of the 
time interval between practices varied for each of the 
experimental groups, this factor must also be considered in 
drawing conclusions from the obtained results. However, 
the uniformity of the five weeks of practice for the three 
groups presented a common practical situation tn which the 
three selected time schedules of practice might be examined. 
Within this framework of reference, from the data obtained 
in this study the following conclusions may be drawn: 
1. The most concentrated schedule of Group Y(M-F) 
appeared to be the best for the first week although 
there was no significant difference between the 
performance of Group Y(M-F) and Z(AA) at the end of 
the first week. This tends to support Miller's 
y 
conclusion that concentrated practice in the early 
stages of learning a new motor skill is desirable. 
2. Group Y(M-F) exhibited levels of performance that 
were attained by no other group. Their performance 
during the latter half of the experiment fluctuated 
!JOp. cit., p. 54. 
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considerably. The appearance of this instability 
11 
tends to support Snoddy's concept of secondary 
mental growth. It is also possible to conclude that 
the twenty-four hour interval, after three weeks may 
have produced inhibition detrimental to performance. 
The tremendous difference in the amount of time 
spent in practice would appear justifiable only when 
unpredictable peaks of performance are considered 
valuable. 
3. At the end of four weeks and at the time of the re-
tention test there was no statistically significant 
difference between Groups X(MWF) and Y(M-F). There-
fore it seems reasonable to conclude that these two 
time patterns are at least equally effective and, 
since Group Y(M-F) had practiced ten additional times, 
one might also conclude that the Monday-Wednesday-
/ 
Friday schedule was more efficient. 
4. Although the "adapted-additive" pattern appeared 
equally effective after nine practices, the overall 
time utilized by the interpolated intervals must 
be considered in its evaluation. In a situation 
where the overall time is not restricted the 11 adapted-
addi tive 11 pattern would be useful. It would also 
have to be a situation in which average performance 
1/0p. cit., pp. 13-15. 
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level was acceptable since the other two patterns 
explored in this study produced a higher level of 
skill at the end of the designated time of five 
weeks. The improvement during the last practices 
was slight. Two favorable characteristics of the 
performance of Group Z(AA) in this experiment were: 
first, there was an improvement apparent with each 
practice; secondly, the retention level appeared 
comparatively stable. This suggests the possibility 
that these may be two characteristics of this par-
ticular "adapted-additive" pattern. 
5. Since after nine practices there were no statistically 
significant differences in the performance levels 
among the three groups involved in this study, and 
since in this study the time periods between the 
first and ninth practice were ten, eighteen and thirty-
four days respectively, it seems reasonable to suggest 
that the total time span of the first nine practices 
(scheduled in this study) had a relatively insignifi-
cant effect on the degree of acquisition in the 
learning of this motor skill. 
6. The comparison' of the performance level of each group 
at the final practic.e with its own retention level 
revealed no significant difference. This suggests 
the probability that the retention of the learning 
accrued from practice according to any of the three 
time patterns explored in this study was affected 
neither by the number of practices nor their par-
ticular distribution. 
7. In learning this motor skill, the performance level 
at the end of one week will be approximately the 
same whether the group practices on four or five 
consecutive days. 
8. In a situation where fifteen practices could be 
scheduled for learning this motor skill it would be 
slightly more advantageous to hold group practice 
every day, Monday through Friday, for three weeks 
than to practice on Monday, Wednesday and Friday 
for five weeks. 
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9. If either two or three weeks are available for the 
practice of this type of motor skill, the performance 
at the end of these weeks would be best if there were 
e practice every day, Monday through Friday. The 
performance levels produced by the Monday, Wednesday, 
Friday schedule and the "adapted-additive" pattern 
would probably not differ significantly at the end 
of the second and third week although at the end of 
three weeks the use of the "adapted-additive" pattern 
would have eliminated the necessity of two practices. 
10. In learning this type of motor skill, there seems to be 
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no significant difference in the level of achievement 
at the end of four weeks whether practice has been 
held on Nonday, Wednesday and Friday or Monday through 
Friday for the period. 
11. If the performance of this motor skill is to be judged 
at the end of five weeks, a practice schedule of 
Monday through Friday will produce significantly 
better results than will the Monday-Wednesday-Friday 
or the "adapted-additive" pattern. 
12. If there are to be five weeks of practice in which 
to learn this type of motor skill and a span of two 
weeks before the performance will be judged, there 
will be no statistically significant difference in 
the performance whether practice is held on Monday, 
Wednesday, and Friday or Monday through Friday. 
These two schedules of practice seem to produce 
better group performance than the use of the "adapted-
additive" pattern. 
13. In summary it may be stated that the findings of 
this study do not indicate the superiority of any 
one of the time patterns that were investigated. 
At the last point where the performance of the three 
groups were compared on the basis of equal days of 
practice there was no statistically significant 
difference in the performance level of any one of 
the three groups. At the end of fifteen practice 
days which provided the last comparison of Groups 
X(MWF) and Y(M-F) based on an equal amount of prac-
tice, Group Y(M-F) was performing significantly 
better than Group X(MWF). However, at the time of 
the retention test Group X(MWF) was performing as 
well as Group Y(M-F) even though Group Y(M-F) had 
had ten additional practices. 
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Many interesting and significant characteristics of the 
three patterns became obvious in examining the data and have 
been previously presented in the text. It would appear that 
a choice of one of the examined patterns would depend upon 
the particular objectives of the program in which the prac-
tices were being scheduled. 
• 
CHAPTER VI 
SUGGESTIONS FOR FURTHER RESEARCH 
As a result of this study the following suggestions are 
made for further research: 
1. A comparison of the performance of two equated groups, 
each composed of at least thirty subjects who would 
learn a motor skill through the use of two separate 
time schedules of practice. One group would prac-
tice on Monday through Friday for six weeks. The 
second group would practice on Monday through Friday 
for three weeks, and then on Monday, Wednesday, and 
Friday for the final three weeks. The instrument 
used in the study could be the stabilimeter or a 
pursuit rotor. 
2. A learning study in which there were seven equated 
groups each composed of at least fifteen subjects. 
The time patterns that each of the seven groups would 
1/ 
follow would be the four that Miller - investigated 
and the three that were explored in the present study. 
All the groups would be limited to nine practices. 
A retention test would be suggested three weeks after 
the final practice. A laboratory skill, such as the 
stabilimeter or pursuit rotor, would be advisable. 
Y9.P· cit., pp. 15-17. 
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). A study similar to the present study regarding the 
instrument, the size of the group, and the choice 
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of time patterns. The subjects would be of a younger 
age such as either ten or twelve years old. The 
same type of environment would be recommended. 
4. A comparison of the performance level of two equated 
groups after learning a team sport such as basket-
ball, field hockey, or soccer, in which practices 
were scheduled on either Monday through Friday or 
on Monday, Wednesday, and Friday, each group would 
have a specific number of practices such as eighteen. 
5. A study in which the same time patterns and instrument 
were used as those utilized in the present study. 
The subjects involved would be college girls. 
6. A study in which lower animals were the subjects and 
in which the same time patterns as those used in the 
present study would be employed. A skill appropriate 
to the particular animal selected would have to be 
substituted. 
7. A comparison of the performance levels of two equated 
groups of thirty or more subjects who would be learning 
a skill such as typewriting. One group would practice 
on every day Monday through Friday for six weeks. The 
second group would practice every day of the week for 
the first week, during the second and third weeks on 
Monday through Friday, on Monday, Wednesday, and 
Friday of the fourth and fifth weeks, and on Monday 
and Friday of the final week. 
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Table 18. Experimental Groups X, Y, an~ 1Z, With Subjects and Scores Used In Equating ~ Arranged In Rank 
Order 
Group X Group Y Group Z 
Rank Subject Subject Subject 
Number Code Circuit Code Circuit Code Circuit 
!Number Score Number Score Number Score 
{1) (2) (Jl (2) ( 3} (2) (3) 
1 33 341 28 321 90 327 
2 22 319 10 321 86 295 
3 58 291 18 319 76 294 
4 39 286 55 276 85 278 
5 32 271 49 267 105 268 
6 54 252 38 264 92 257 
7 40 239 24 237 75 248 
8 15 231 20 226 81 245 
9 16 224 9 218 100 231 
10 65 207 5 213 84 229 
11 43 206 57 205 103 220 
12 14 198 47 201 82 217 
13 53 197 21 196 89 204 
14 34 192 63 195 96 187 
15 6 174 72 188 94 186 
16 60 174 51 170 101 176 
17 50 170 19 168 78 175 
18 37 167 1 167 95 172 
19 7 166 44 165 79 170 
20 23 164 31 163 88 169 
21 29 163 26 162 77 164 
22 11 157 13 157 91 162 
23 4 157 41 156 74 148 
24 17 155 71 154 73 143 
25 45 154 30 147 98 142 
26 42 136 12 137 87 131 
27 69 133 56 134 83 124 
28 48 127 67 131 93 120 
29 70 121 8 117 99 112 
30 35 109 36 114 102 109 
.31 61 106 68 97 97 94 
32 62 84 46 85 80 74 
Total •• 32 ••••• 6071 ••• 32 •••••• 6071 •• 32 •••••• 6071 
Mean ••••••••••• 189.72 •••••••••••• 189.72 ••••••••••• 189. 72 
s.n •••.••••••••• 61.76 ••••••••••••• 6).72 •••••••••••• 62. 62 
Range •••••••••• 341--- ••••.••••.•. 321--- ••••••••••• 327---
84 85 74 
a/The best single circuit score made by each subject on the 
first day of practice was used in the equating process. 
Date 
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SAMPLE OF DATA SHEET, REDUCED IN SIZE 
(Original Size 8 l/2" x ll") 
Code No. 
Group 
DATA SHEET Name 
-------------------
Age 
(~Ye_a_r-s) (Next Birthday) 
Per- Scores 
form- Circuit l Circuit 2 Circuit 3 ance COMMENTS 
# T E TO T E TO T E TO 
l 
2 
3 
4 
5 
6 
( 
l> 
ll 
12 
13 
_J.'f 
l; 
l> 
l 
l 
l~ 
20 
21 
22 
23 
24 
25 
Reten-
tion 
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Table 19. Raw Scores of Performance on Experimental Days 
One and Two, For Each Subject in Group X 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number One Day Number Two 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Number (1) cu1t cuit cuit Dai (2) (3) (4) (5 Number (1) cuit cuit cu1t Dal (2) (3) (4) (3 
4 157 180 238 575 4 164 87 123 374 
6 486 528 174 1188 6 142 118 137 397 
7 )66 256 166 788 7 133 141 115 389 
11 269 278 157 704 11 140 187 146 473 
14 295 199 198 692 14 113 131 90 334 
15 724 231 245 1200 15 119 126 102 347 
16 540 234 224 998 16 114 108 112 334 
17 226 155 158 539 17 81 78 79 238 
22 704 319 476 1499 22 250 148 134 532 
23 208 227 164 599 23 130 117 110 357 
29 279 240 163 682 29 110 108 78 296 
32 558 403 271 1232 32 141 108 123 372 
54 702 461 341 1504 33 115 136 158 409 228 213 192 633 34 138 81 96 315 
35 130 133 109 372 35 58 82 64 204 
37 167 219 304 690 37 110 110 107 327 
46 584 286 533 1503 46 291 397 292 980 351 239 460 1050 109 123 128 )60 
42 230 220 136 586 42 83 76 117 276 
43 269 206 216 691 43 146 154 111 411 
45 213 183 154 550 45 105 86 102 293 
48 176 127 283 586 48 159 184 123 466 
50 431 206 170 807 50 137 127 118 382 §4 262 197 245 704 53 146 139 104 389 )05 454 252 1011 54 184 117 138 439 
58 291 503 317 1111 58 151 131 126 408 
60 266 174 208 648 60 166 121 110 397 61 270 175 106 551 61 89 74 84 247 
62 175 179 84 4J8 62 98 90 71 259 
65 389 207 235 831 65 307 335 225 867 
69 lJJ 253 281 667 69 118 108 102 328 
70 121 121 121 36J 70 92 90 68 250 
Total •••••••••••••• 25,992 Tbta1 ••••••••••••• 12,450 
Mean Daily Score ••• 812.25 Mean Daily Score •• 389.06 
S.D. Daily Scores •• 317.81 S.D. Daily Scores 156.)6 
Range of Scores ••••• 36J-- Range of Scores •••• 204--
1504 980 
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Table 20. Raw Scores of Performance on Experimental Days 
Three and Four, For Each Subject in Group X 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Three Day Number Four 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Number (1) cuit cuit cuit Daf (2) {j) (4) (3 Nurber 1) cu1t cuit cuit Daf (2) (3) (4) (5 : 
4 76 78 68 222 4 63 59 64 186 6 114 95 75 284 6 82 96 96 274 
7 102 83 77 262 7 75 80 58 213 
11 115 122 114 351 11 90 76 114 280 
14 104 117 69 290 14 52 73 67 192 
15 97 95 87 279 15 81 79 70 230 
16 115 98 103 316 16 80 81 85 246 
17 88 78 68 234 17 68 76 59 203 22 109 103 91 303 22 68 62 85 215 
23 90 82 82 254 23 94 75 85 254 
29 88 83 79 250 29 52 78 72 202 
32 134 108 110 352 32 so 8? 89 256 
33 95 62 74 2)1 33 94 77 74 245 
34 100 91 71 262 34 61 79 65 205 
35 83 73 69 225 35 59 70 59 188 
37 86 76 81 243 37 78 59 69 206 
39 143 116 122 381 39 92 85 104 281 
40 75 67 92 234 40 87 68 87 242 
42 89 75 73 237 42 67 70 71 208 
43 114 87 103 304 43 75 75 91 241 
45 85 86 90 261 45 63 63 75 201 48 95 111 122 328 48 92 85 92 269 50 99 115 102 316 50 83 85 66 234 
53 99 90 92 281 53 79 67 67 213 
54 104 138 150 397 54 114 117 129 360 58 10 91 82 277 58 88 103 86 277 60 121 136 121 378 60 95 86 91 272 61 84 84 87 25~ 61 66 69 61 196 62 83 74 77 23 62 57 53 65 175 65 177 179 154 510 65 135 121 113 369 69 109 77 87 273 69 73 76 86 235 70 67 84 93 244 70 73 69 66 208 
Tota1 ••••••••••••••• 9,268 Tota1 •••••••••••••• 7,576 
Mean Daily Score ••• 289.63 Mean Daily Score •• 236.75 
S.D. Daily Scores ••• 61.92 S.D. Daily Scores •• 44.72 
Range of Scores ••••• 222-- Range of Scores •••• 175--
510 369 
88 
Table 21. Raw Scores of Performance on Experimental Days 
Five and Six, For Each SUbject in Group X 
Raw Scores for EXperimental Raw Scores for EXperimental 
Day Number Five Day Number Six 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- C1r- For 
~(ffr cui t cui t cui t Dal <g> (j) <4> (5 NJ!mbe;t (1) c~it cuj~ euit Dai ( ) (3 <41 (3 
4 62 66 52 180 4 60 55 64 179 
6 82 87 77 246 6 66 77 74 217 
7 61 73 77 231 7 61 57 56 194 
11 101 116 102 319 11 98 92 103 203 
14 66 g~ 65 196 14 66 6S 57 190 15 91 74 249 15 79 69 60 226 
16 75 72 70 217 16 65 70 67 202 
17 46 71 50 169 17 57 56 55 170 
22 74 56 57 167 22 46 54 59 161 
23 69 72 56 197 23 60 61 63 164 
29 87 67 57 211 29 62 77 61 200 
32 96 74 73 243 32 62 65 71 218 
33 62 70 95 227 33 59 80 64 203 
34 78 68 61 207 34 64 52 43 159 
35 76 66 62 204 35 59 56 64 179 
37 76 56 81 213 37 64 75 69 208 
39 137 91 78 306 39 87 84 104 275 
40 59 60 56 175 40 63 63 55 161 
42 60 54 52 166 42 55 60 54 169 
43 78 67 83 228 43 69 75 74 218 
45 66 81 69 216 45 87 79 86 252 
48 64 75 66 205 48 65 76 58 199 
so 73 70 77 220 so 67 70 75 212 
53 71 73 75 219 53 70 61 61 192 
54 82 83 82 247 54 64 80 94 238 
58 80 90 78 246 56 66 63 92 221 
60 86 76 80 242 60 77 81 65 223 
61 79 65 58 202 61 53 69 53 175 
62 86 63 67 216 62 70 68 43 181 
65 90 114 95 299 65 112 103 98 313 
69 75 72 68 215 69 64 73 82 219 
70 83 62 70 215 70 63 46 60 170 
Total ••••••••••••••• 7,115 Tota1 •••••••••••••• 6,5J3 
Mean Daily Score ••• 222.34 Mean Daily Seore •• 204.16 
S.D. Daily Seores ••• J5.)9 S.D. Daily Scores •• )2.56 
Range of Scores ••••• l66-- Range of Scores •••• 159--
319 313 
Table 22. Raw Scores of Performance on EXperimental Days 
Seven and Eight, For Bach Subject in Group X 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Seven Day Number Eight 
89 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Number cu1t cuit cuit DaJ Nu(tjr cuit cuit cuit Dal (1) (2) (j) (4) (3 (2) (3) (4) (5 
4 63 55 54 1?2 4 60 68 66 194 
6 60 5? 61 1?8 6 ?3 66 69 208 
? 51 65 48 164 ? 6? ?3 62 202 
11 80 113 93 286 11 95 ?5 95 265 
14 60 ?4 44 1?8 14 43 66 60 169 
15 ?2 64 ?5 211 15 71 63 65 199 
16 8? 51 54 192 16 ?8 60 84 222 
17 3? 42 39 118 17 58 55 48 161 
22 51 58 51 160 22 66 65 63 194 
23 ?2 55 66 193 23 55 80 65 200 
29 61 54 53 168 29 68 so 50 168 
32 65 62 54 181 -32 ?8 70 80 228 
33 ?4 60 59 193 33 53 65 
'6 1?? 34 51 48 36 135 34 59 59 158 35 71 65 55 191 '35 53 61 49 163 
3? 61 45 51 15? 3? 54 49 52 155 
~6 95 94 10.5 294 46 82 86 99 26? so 61 59 1?0 ~~ 59 50 16? 42 54 58 48 160 42 4? ?0 165 
43 60 62 56 1?8 43 69 6? 68 204 
45 72 68 92 232 45 ?4 61 70 205 
48 64 66 65 195 48 63 64 60 18? 
50 72 85 63 220 50 ?8 99 76 253 
53 48 58 44 150 ~~ 6? 55 61 183 .54 ?8 73 ?2 223 61 48 89 198 
58 62 ?1 62 195 58 6? 6.5 ?5 20? 
60 6? 61 ?9 207 60 60 51 66 177 
61 56 4.5 62 163 61 .54 56 41 151 
62 71 45 49 165 62 57 55 51 ~M 65 98 96 ?6 270 65 88 88 88 
69 74 62 60 196 69 58 49 50 157 
70 59 61 48 168 ?0 53 49 66 168 
Total •••••••••••••• 6,063 Total •••••••••••••• 6,169 
Mean Daily Score •• l89.47 Mean Daily Score •• l92.?8 
S.D. Daily Scores •• J8.?1 S.D. Daily Scores .• J3.28 
Range of Scores •••• 118-- Range of Scores •••. l51--
294 26? 
Table 23. Raw Scores of Perfomauce on Experimental Days 
Nine and Ten, For Each Subject in Group X 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Nine Day Number Ten 
90 
Subject Score Subject Score 
Code C1r- Cir- Cir- For Code Cir- Cir- Cir- For 
Num'be£ cuit cult cult Dal Number cult cuit cult Dai (1) (1) (2) (j) (4) (5 (2) (J) (4 (3 
4 61 71 56 188 4 54 51 57 162 6 68 70 54 192 6 62 67 6) 192 
7 7:3 54 lgz 186 7 48 49 45 142 11 ~' 87 274 11 107 93 94 294 14 71 56 181 14 59 63 53 175 15 ~ 63 ~~ 195 15 69 71 63 203 16 6) 197 16 66 66 81 21:3 
17 42 41 46 129 17 50 so 43 143 
22 58 63 40 161 22 64 59 58 181 
23 70 59 56 185 23 67 61 50 178 
29 47 65 64 176 29 60 43 43 146 
32 79 65 70 214 32 68 58 67 193 
33 71 61 59 191 5' 46 69 69 184 34 49 57 48 154 58 56 52 166 35 43 47 53 143 35 48 47 57 140 
37 40 40 56 136 37 52 43 40 1:35 
'6 104 76 83 263 39 109 88 87 284 48 42 40 130 40 43 46 49 1l8 42 40 56 53 149 42 52 46 50 1 8 4; 74 58 55 187 4:3 69 68 6) 200 
4.5 69 60 54 183 45 .54 78 47 179 
48 6) 58 71 192 48 50 77 61 188 
50 59 70 63 192 50 57 66 65 188 
~' 53 ~~ so 159 53 58 49 53 160 52 64 161 54 64 57 50 171 58 64 46 62 172 58 59 64 75 198 60 64 74 69 207 60 57 71 51 179 
61 55 )6 65 156 61 46 43 
'f 125 62 70 61 58 189 62 55 56 1.52 65 57 79 78 214 65 60 70 66 196 
69 58 ~~ 35 138 69 53 65 47 165 70 50 52 156 70 52 57 49 158 
Total •••••••••••••• 5,750 Total •••••••••••••• 5,688 
Mean Daily Score •• l79.64 Mean Daily Score •• l77.75 
S.D. Daily Scores •• )2.7 s. D. Daily Score's •• 36.15 
Range of Scores •••• l29-- Range of Scores •••• l25--
274 294 
Table 24. Raw Scores of Performance on Experimental Days 
Eleven and TWelve, For Each Subject in Group X 
Raw Scores for Experimental Raw Scores for EXperimental 
Day Nu•ber Eleven Day Number Twelve 
91 
Subject Score Subject Score 
Code C1r- Cir- C1r- For Code Cir- Cir- Cir- For 
Nuaber (1) cuit cuit cuit flf (2) (3) (4) .. Humber t 1) cu1t cuit cHi~ Dai (2) (j) ( ) ($ 
4 51 51 45 147 4 51 60 52 169 
6 60 61 59 180 6 62 37 44 143 
7 61 49 39 149 7 4.5 .54 55 154 11 110 67 82 254 11 100 98 77 275 14 47 50 57 15 14 78 66 42 186 
15 66 53 67 186 15 55 65 $4 185 16 76 
'1 61 188 16 72 58 204 17 46 
54 
49 138 17 52 54 44 150 
22 54 59 167 22 50 ~§ 50 1.59 2:3 73 76 65 214 23 46 4g 164 29 49 60 47 156 29 58 55 158 
32 62 54 56 172 32 64 63 54 181 
54 42 51 69 162 33 47 60 57 164 4~ 48 51 140 34 49 .50 61 160 35 54 46 1 0 35 39 49 47 13.5 37 40 37 117 37 .51 .53 .54 1.58 
'g 70 60 84 214 39 4~ 86 87 268 43 .50 49 142 40 42 49 125 42 ~ 53 46 148 42 52 46 143 43 88 60 212 43 53 60 J 181 
4.5 .59 54 71 184 4.5 55 ~~ 51 164 48 62 50 50 162 48 58 43 150 
so 61 62 68 191 50 72 59 55 186 
§Z 53 67 46 166 53 56 55 49 160 55 64 70 189 54 64 .55 56 184 58 51 52 ~5 148 58 .50 59 54 163 60 . 69 64 46 179 60 51 58 61 170 61 59 47 40 146 61 41 44 62 147 62 45 .51 4.5 141 62 53 .54 50 1.57 6.5 72 .53 74 199 65 61 z~ 61 19.5 69 
'; 62 43 157 69 47 4.5 139 70 66 59 170 70 41 56 49 146 
Tota1 ••••••••••••• 5,427 Tota1 •••••••••••••• 5,423 
Mean Daily Score.l69.S9 Mean Daily Score •• l69.47 
S.D. Daily Scores 28.61 S.D. Daily Scores •• 31.?9 
Range of Scores ••• ll?-- Range of Scores •••• 12.5--
259 27.5 
92 
Table 25. Raw Scores of Perform8.l'lce on Experimental Days 
Thirteen and Fourteen, For Each Subject in Group X 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Thirteen Day Number Fourteen 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code C1r- C1r- Cir- For 
•:•ber 
: (1) cuit cu1t cu1t Da! (2) (j) (4) (.5 Hum fer l ) cult c~i~ cu1t Dal [2) ( ) (~) (.5 
4 47 50 53 150 4 56 48 51 155 
6 56 71 56 183 6 56 51 42 149 
7 78 58 58 194 7 51 53 50 154 
11 57 60 84 201 ll 83 98 80 261 
14 58 56 60 174 14 58 53 4.5 1.56 
1.5 60 62 71 193 1.5 55 79 47 181 
16 59 77 82 218 16 69 46 65 180 
17 44 52 49 14.5 17 49 43 49 141 
22 56 44 60 160 22 46 49 48 143 
23 57 72 60 189 23 62 52 66 180 
29 44 47 45 136 29 53 52 31 136 
32 62 53 47 162 32 62 so 59 171 
33 47 44 56 147 §' 80 55 60 195 34 .54 68 50 172 47 42 60 139 35 50 60 54 164 35 so 71 48 169 
37 46 50 41 137 37 .54 34 36 124 
46 56 61 4~ 171 
'6 
56 59 69 184 
50 50 146 54 45 52 141 42 57 51 56 176 42 so 44 51 1 5 
43 54 70 61 185 43 4~ 71 46 171 4.5 63 55 46 164 45 60 66 172 
48 64 50 75 189 48 58 51 47 1.56 50 78 53 .51 182 so 59 44 59 162 
53 56 53 47 156 53 48 52 56 1.56 
54 65 49 80 194 54 .54 64 62 180 
58 43 54 .51 148 58 61 62 62 185 60 50 74 49 173 60 51 55 52 1.?8 61 46 48 53 147 61 36 39 oo 135 62 45 46 52 143 62 58 60 51 169 65 62 81 69 212 65 69 76 84 229 
69 43 54 .50 147 69 39 39 41 119 70 51 39 .51 141 70 41 62 56 1.59 
Total •••••••••••••• S.387 
Mean Daily Score •• l68.34 
Tota1 •••••••••••••• .5.26.5 
Mean Daily Score •• 164 • .53 
S.D. Daily Scores •• 22.27 S.D. Daily Scores •• 27.80 
Range of Scores •••• 136-- Range of Scores •••• l19--
218 261 
Table 26. Raw Scores of Performance on 
Experimental Day Fifteen, For 
Each Subject in Group X 
Subject Score 
Code Circuit Circuit Circuit For 
Number Day 
~ll ~2l ~j l t4l L~l 
4 47 so 47 144 
6 56 52 41 149 
7 49 53 52 154 
11 71 96 78 245 
14 53 64 49 166 
15 60 64 57 181 
16 48 46 49 143 
17 51 43 51 14~ 22 66 55 53 17 
23 67 55 '~ 179 29 59 69 175 32 70 60 53 183 
33 62 45 47 154 
34 53 53 53 159 
35 48 56 44 148 
37 57 39 47 143 
39 57 51 49 157 
40 44 49 47 140 
42 53 59 45 157 
43 76 52 so 178 
45 44 58 58 160 
48 67 78 57 202 
50 75 61 74 210 
~it 51 49 63 163 62 56 66 184 
58 65 42 53 160 60 49 64 58 171 
61 62 47 44 153 62 48 72 38 158 
65 65 77 68 210 
69 44 '~ 35 118 70 51 57 155 Tota1 •••••••••••••••••••••••• 5,318 
Mean Daily Score •••••••••••• l66.19 
S.D. Daily Scores •••••••••••• 24.S2 
Range of Scores •••••••••••••• 118--
245 
93 
Table 27. Raw Scores of Performance on Experimental Days 
One and Two, For Each Subject in Group Y 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number One Day Number Two 
94 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Num:2er cuit cuit ouit Dal Number cuit cuit cuit Dal 
tll l2l til tijl [3 [ll [2l ~Jl [ijl {2 
l 227 183 167 577 l 91 99 85 275 
5 54' 292 213 1050 5 110 91 l~~ 276 10 42 321 437 1182 10 153 171 508 
9 218 316 332 866 9 114 87 93 294 
12 183 137 193 513 12 120 127 107 354 
13 210 270 157 637 13 91 119 111 321 
18 913 761 319 1993 18 161 230 208 599 
19 168 206 246 620 19 109 132 104 345 
20 718 373 226 1317 20 163 116 129 408 
21 206 196 2,8 640 21 102 92 88 282 
24 237 246 2 5 778 24 131 82 79 292 26 162 2 l 196 599 26 73 57 60 190 
28 321 329 327 917 28 187 1)0 134 451 
30 225 147 270 642 30 8J 64 64 211 
31 259 222 163 644 31 118 91 88 297 
36 204 252 114 570 36 99 105 17 281 
38 422 461 264 1147 38 160 137 92 389 
41 179 156 187 522 41 164 184 158 506 
44 339 330 165 834 44 187 179 117 483 
46 109 85 115 309 46 13 64 64 201 
8 301 117 200 618 8 90 86 75 251 
47 201 300 316 817 47 132 122 107 361 
49 302 392 267 961 49 107 86 78 271 
51 259 275 170 704 51 134 133 120 387 
55 276 286 288 850 55 125 94 138 351 56 145 146 134 425 56 78 101 85 264 
~7 467 311 205 983 57 149 181 129 459 6~ 195 284 303 782 63 83 97 105 285 245 335 131 711 67 111 134 137 382 
68 97 117 112 326 68 132 113 89 334 
71 154 165 154 473 71 87 2zg 78 255 72 300 247 188 735 72 211 224 683 
T0tal ••••••••••••• 24,802 Tota1 ••••••••••••• 11,252 
Mean Daily Score •• 775.06 Mean Daily Score •• 351.63 
S.D. Daily Scores 321.31 S.D. Daily Scores 112.37 
Range of Scores •••• 309-- Range of Scores •••• l90--
1993 683 
Table 28. Raw Scores of Performance on EXperimental Days 
Three and Four, For Each Subject in Group Y 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Three Day Number Four 
95 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
.Num!er eu1t cuit cuit Del Buaber cuit cui~ cuit Dal (1) ( ) (2) {j) (4) (5 (2) (3) <4> (5 
1 109 82 75 266 1 79 74 67 220 
5 84 84 87 255 5 84 73 67 224 
10 153 1~ 92 350 10 100 107 86 293 9 82 74 220 9 80 90 76 246 
12 95 88 90 273 12 89 65 68 222 
1.3 79 74 83 236 1.3 78 80 62 220 
18 86 96 88 270 18 68 85 94 247 
19 103 10.3 104 .310 19 101 96 93 290 
20 93 79 130 302 20 83 67 64 214 
21 65 90 49 204 21 66 64 68 198 
24 69 81 57 207 24 62 72 81 215 
26 70 61 62 193 26 68 60 67 195 
28 112 109 100 321 28 94 95 100 289 JO 69 60 66 195 .30 68 64 55 187 
31 102 74 87 263 .31 89 88 74 251 
.36 71 55 52 178 .36 6.3 92 75 230 
38 126 103 102 ~31 )8 99 110 84 293 41 171 138 144 53 41 116 107 166 .389 
44 89 96 76 261 44 78 79 82 239 
46 85 86 62 233 46 56 63 61 180 
8 71 66 67 204 8 70 50 50 170 
47 137 91 90 318 47 86 109 81 2?6 
49 116 85 96 297 49 80 79 57 216 
51 91 96 92 279 51 86 79 88 253 
55 89 78 100 267 55 102 82 95 279 
56 . 56 87 67 210 56 79 68 69 216 
57 96 143 86 325 57 125 90 72 287 6) 88 75 104 267 63 79 104 86 269 
67 103 146 110 359 67 130 146 96 .372 
68 92 99 88 279 68 96 83 S9 268 
71 81 76 64 221 71 82 60 ?4 216 
72 100 130 99 329 72 9.3 89 83 265 
Total •••••••••••••• 8,676 Total •••••••••••••• 7,929 
Mean Daily Score •• 271.13 Mean Daily Score •• 247.?8 
S.D. Daily Scores •• 58.77 S.D. Daily Scores •• 48.56 
Range of Scores •••• l78-- Range of Scores •••• 170--
453 389 
Table 29. Raw Scores of Performance on Experimental Days 
Five and Six, For Each Subject in Group Y 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Five Day Number Six 
96 
Subject Score Subject ... Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Number cuit cuit cuit Dal Number cuit cuit cuit Dal (1) (1) (2) (j} {4) (5 (2) (3) . (4) (5 
1 as 89 64 238 1 72 88 83 24, 5 89 92 69 250 5 75 56 63 19 10 90 87 78 255 10 93 87 66 246 
9 58 64 68 190 9 74 62 61 197 12 72 88 ~4 235 12 79 63 90 232 13 89 82 265 13 75 72 78 225 
18 97 98 99 294 18 78 70 99 247 
19 102 91 91 284 19 91 75 107 273 
20 85 93 72 250 20 6.3 68 66 197 21 111 79 76 266 21 56 62 66 184 
24 65 69 71 205 24 61 60 69 190 
26 77 65 66 208 26 73 42 52 167 28 67 74 81 222 28 62 64 69 195 
30 54 ~ 49 158 .30 51 51 45 147 .31 80 76 220 31 84 6.3 76 223 
36 78 58 66 202 36 72 52 47 171 
38 77 82 9.3 252 38 68 64 68 200 41 108 135 100 343 41 103 95 96 294 44 55 51 62 168 44 56 56 59 171 46 67 62 67 196 46 52 57 55 164 8 69 48 59 176 8 67 42 65 174 
47 9.3 94 77 264 47 78 74 61 213 
49 89 95 115 299 49 69 64 52 185 
51 83 84 77 244 51 95 75 72 242 
55 79 90 80 249 55 88 95 66 249 56 61 69 70 200 56 71 68 72 211 
57 66 60 79 205 57 74 78 57 209 
63 68 72 73 21.3 63 56 84 59 199 67 95 86 99 280 67 85 97 91 273 68 105 62 97 264 68 8.3 75 68 226 
71 67 62 64 193 71 64 84 65 213 72 75 79 78 2.32 72 68 59 83 210 
Total •••••••••••••• 7,S20 Total •••••••••••••• 6,764 
Mean Daily Score •• 235.00 Mean Daily Score •• 211.38 
S.D. Daily Scores •• 40.92 S.D. Daily Scores •• J4.19 
Range of Soores •••• 158-- Range of Scores •••• l47--
343 294 
Table 30. Raw Scores of Performance on Experimental Days 
Seven and Eight, For Eaoh Subject in Group Y 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Seven Day Number Eight 
97 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Numbir (1 cuit cuit cuit Dal 12) (3) (4) (5 !Jamber (l) cuit cuit cuit Dal {2) (3) (4) (5 
l 63 66 .54 183 1 .54 57 71 182 
s 68 62 .54 184 s .54 62 56 172 10 65 ~' 65 19.5 10 64 71 56 191 9 38 68 190 9 46 61 ~~ 160 12 61 57 83 201 12 84 61 20.5 
13 86 79 65 230 13 60 56 47 163 
18 103 90 86 279 18 82 78 69 229 
19 86 111 10.5 302 19 90 93 86 269 20 65 71 73 209 20 67 57 73 197 21 66 55 .54 17.5 21 66 60 69 195 24 64 55 71 190 24 55 67 73 19.5 26 48 46 so 144 26 57 56 39 1.52 28 67 60 69 146 28 .51 57 .52 160 30 62 44 43 1 9 30 57 56 39 1.52 31 13 65 60 198 31 59 69 62 190 
36 51 ~4 52 168 36 51 53 49 153 38 65 65 204 38 58 77 51 192 41 93 75 97 265 41 99 99 109 307 44 59 55 57 171 44 44 41 so 13.5 46 4.5 42 55 142 46 4.5 39 61 14.5 8 56 56 so 162 8 58 4.5 6.5 168 
47 107 66 69 242 47 80 60 78 218 
49 64 71 74 209 49 63 67 62 192 
.51 83 79 102 264 .51 66 61 66 193 55 76 69 78 223 5.5 61 68 53 192 56 70 61 66 197 56 60 61 72 193 57 68 59 58 18.5 57 63 .55 .54 172 
63 .52 77 .57 186 63 55 53 65 ~~ 67 69 98 9.8 26.5 67 96 82 86 68 6.5 70 67 202 68 
.57 73 64 194 71 79 64 49 192 71 56 .53 57 166 72 83 80 sa 221 72 48 71 7.5 194 
Total •••••••••••••• 6,493 Total •••••••••••••• 6,063 
Mean Daily Score •• 202.91 Mean Daily Score •• l89.47 
S.D. Daily Scores •• J8.9.5 S.D. Daily Scores •• 36.22 
Range of Scores •••• 142-- Range of Scores •••• l3.5•-
302 307 
98 
Table 31. Raw Scores of Performance on EXperimental Days 
Nine and Ten, For Each Subject in Group Y 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Nine Day Number Ten 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Nuiber 1) cuit cult cuit Dal (2) (3) (4) (5 HWRber (1) cult ouit cult I!! (2) (3) (4) 
1 86 72 65 223 1 61 59 56 176 
5 63 so 47 160 5 44 40 44 128 
10 55 80 60 19.5 10 69 65 60 194 
9 62 ,; 59 179 9 51 46 43 140 12 59 53 161 12 65 so 64 179 
13 77 54 71 202 13 69 53 54 176 
18 79 108 73 260 18 70 83 64 217 
19 8.5 67 85 237 19 75 70 78 223 
20 60 ~ 68 191 20 48 65 83 196 21 55 51 170 21 53 65 63 181 
24 60 68 46 174 24 51 so so 1.51 
26 46 51 59 1.56 26 70 58 51 179 
28 64 74 72 210 28 50 54 66 170 
30 44 39 32 11.5 30 47 45 47 139 
31 56 75 64 19.5 Jl 75 60 56 191 
36 60 47 46 153 36 51 53 53 1.57 
'~ 54 54 78 186 '~ 71 56 58 185 89 83 88 260 74 83 81 238 44 66 38 41 14.5 44 55 59 52 166 
46 49 4? 46 142 46 51 54 46 1.51. 
8 38 70 57 16? 8 41 36 41 118 
47 52 58 so 160 4? 51 61 52 164 
49 11 81 58 216 49 48 65 50 163 
.51 63 73 68 204 51 74 63 60 197 
55 68 71 64 203 55 4? 51 52 150 
56 64 43 45 152 56 52 64 77 193 
51 19 67 58 2o4 g~ 58 48 45 151 63 63 84 51 198 48 53 59 160 
67 97 107 71 275 6? 69 61 77 20? 
66 66 62 70 198 68 61 71 55 187 
71 60 48 39 14? ?1 52 47 41 140 
72 64 55 66 185 72 80 61 65 206 
Total •••••.•••••••• 6,02l Total •••••••••••••• 5,573 
Mean Daily Score •• l88.16 Mean Daily Score •• l74.16 
S.D. Daily Scores •• 36.24 S.D. Daily Soores •• 27.?6 
Range of Soores •••• ll5-- Range of Soores •••• ll8--
275 238 
Table 32. Raw Scores of Performance on Experimental Days 
Eleven and Twelve, For Each Subject in Group Y 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Eleven Day Number Twelve 
99 
Subject Score Suliject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
N'Bmber 
rq cuit cuit cuit Dal t2l [Jl ~~l [j NHiber i] cui t cui t cui t Daf [2l [Jl [~l [3 
1 ~~ .52 43 147 1 56 53 6) 172 5 47 43 138 5 52 52 48 152 
10 78 59 4.5 182 10 67 72 .58 197 
9 .54 4.5 4.5 144 9 8.5 59 .53 197 12 95 .5.5 66 216 12 60 68 65 193 
13 73 71 50 194 13 49 50 56 15.5 
18 69 .57 65 191 18 64 80 69 213 
19 80 62 96 238 19 84 66 80 2)0 
20 46 .56 61 163 20 80 7.5 65 220 21 47 48 70 165 21 55 .54 )8 147 
24 
.57 .5.5 6) 17.5 24 58 47 50 1.55 26 47 .53 38 1)8 26 4.5 40 39 124 
28 4.5 61 .51 157 28 67 44 49 160 
30 46 45 39 130 30 48 30 35 113 
31 60 55 52 167 31 .56 56 50 162 )6 51 ~~ 40 1.50 )6 52 47 4) 142 )8 .51 67 162 38 71 64 60 195 
41 76 88 81 245 41 78 111 86 27.5 44 60 67 ~~ 184 44 49 49 ~j 152 46 48 S'3 147 46 45 .52 140 
8 41 48 ~~ 122 8 )6 43 42 121 47 6) 6) 192 47 59 44 .5.5 1.58 
49 .51 59 56 166 49 ~ 69 52 180 51 55 ~6 46 160 51 64 .53 181 55 56 64 180 55 54 62 .54 170 56 43 .58 )6 137 56 56 60 34 1.50 
57 46 39 50 135 .57 61 48 54 16) 6) 56 64 55 175 6) 68 49 34 151 
67 97 73 82 252 67 93 96 101 290 68 58 72 6.5 19.5 68 52 64 70 186 
71 .51 50 33 134 71 49 40 41 130 
72 .51 36 46 133 72 64 57 4.5 166 
Total •••••••••••••• .5,414 Tbtal •••••••••••••• .5,540 
Mean Daily Score •• l69.19 Mean Daily Score •• l73.13 
S.D. Daily Scores •• J).l6 S.D. Daily Scores •• )9 • .51 
Range of Scores •••• l22·- Range of Scores •••• ll3--
2.52 290 
100 
Table 33. Raw Score~ of Perfol'.IISllCe on Experimental Days 
Thirteen and Fourteen, For Each Subject in Group Y 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Thirteen Day Number Fourteen 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Number (1) cult cult cult Dai (2) (3) (4) (5 N:rber 1) cult cult cuit Dai (2) (j) (4) (5 
1 70 
'i '~ 178 1 48 54 45 147 5 46 137 5 42 40 41 123 10 59 74 62 195 10 95 67 82 244 
9 ~~ 40 43 136 9 62 51 50 163 12 60 70 196 12 42 48 46 136 
13 50 53 51 154 13 69 61 62 192 
18 74 58 61 193 18 49 54 57 160 
19 80 61 58 199 19 61 66 65 192 
20 ~~ 59 57 166 20 59 67 59 185 21 53 53 153 21 44 42 49 135 24 60 52 45 157 24 40 38 39 117 26 29 44 34 107 26 41 47 38 126 
28 60 62 76 198 28 6.5 68 65 198 
30 50 32 37 119 30 45 45 41 131 
31 4i ~~ 58 160 31 .57 .5.5 44 156 36 40 124 36 ~~ 4~ 4.5 115 38 .49 63 60 172 38 48 160 
41 64 73 104 241 41 7.5 64 84 223 44 50 52 .58 160 44 46 49 51 146 46 44 45 53 142 46 32 52 58 142 8 45 35 36 116 8 48 41 54 143 
47 41 55 43 139 47 57 49 37 143 49 78 63 78 219 49 59 54 50 163 
51 51 54 50 155 51 61 40 47 148 
5.5 48 72 61 181 55 61 67 51 179 
56 .59 .59 57 17.5 .56 43 39 36 118 
.57 42 39 51 132 .57 .52 53 .54 1.59 
63 46 44 35 12.5 63 62 49 48 1.59 
67 60 60 67 187 67 78 75 76 229 68 67 79 48 194 68 58 50 .59 167 
71 42 51 39 132 71 56 51 49 1.56 
72 56 66 .53 175 72 61 42 60 163 
Total •••••••••••••• 5,217 Total •••••••••••••• .5,118. 
Mean Daily Seore •• l63.03 Mean Daily Score •• 1.59.94 
S.D. Daily Scores •• 31.68 S.D. Daily Scores •• 31.62 
Range of Scores •••• l07-- Range of Scores •••• ll5--
241 244 
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Table 34. Raw Scores of Performance on Experimental Days 
Fifteen and Sixteen, For Each Subject in Group Y 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Fifteen Day Number Sixteen 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Number (i) ouit cu1t cult Dal (2} (3) (4) (5 Bwaber ( 1) cult cult cult Dal (2) (3) (4} (5 
1 51 44 46 141 1 61 6.5 50 176 
.5 41 38 32 111 5 4~ 37 42 134 10 52 63 4~ 171 10 62 64 171 9 45 39 126 9 42 42 53 137 
12 4g .51 42 149 12 60 62 43 16.5 13 57 59 150 13 70 .54 69 193 
18 67 43 48 158 18 78 49 56 183 
19 64 73 51 188 19 77 77 68 222 
20 4~ 59 59 173 20 68 74 67 209 21 42 4~ 137 21 .54 39 43 136 24 53 44 146 24 60 50 42 152 
26 45 44 43 132 26 42 31 58 131 
28 67 60 48 17.5 28 .5.5 58 53 166 
30 40 35 39 114 30 33 28 36 97 
31. 70 57 54 181 31 70 74 63 207 
36 50 37 40 127 36 .56 41 37 134 
38 50 47 48 14.5 38 63 .51 .52 166 
41 70 78 77 22.5 41 78 90 83 2.51 
44 42 38 42 122 44 46 45 44 13.5 46 4.5 .52 44 141 46 57 50 44 151 8 40 43 43 126 8 53 4.5 41 134 47 47 43 47 137 47 .50 .54 50 1.5 
49 57 59 .52 168 49 64 89 71 224 
.51 53 53 49 15.5 .51 57 41 59 1.57 
55 46 59 59 164 55 62 45 69 176 
.56 50 44 38 132 56 61 68 34 163 
57 46 45 44 13.5 57 .51 47 .57 1.5.5 
63 43 46 37 126 63 42 4.5 42 129 
67 83 71 .57 211 67 72 44 53 169 68 39 50 .52 141 68 6.5 56 69 190 
71 48 32 43 123 71 43 39 38 120 
72 .54 .53 59 166 72 75 65 .54 194 
Total •••••••••••••• 4,796 Total •••••••••••••• 5,286 
Mean Daily Score •• l49.88 Mean Daily Score •• l6.5.19 
S.D. Daily Soores •• 26.39 S.D. Daily Scores •• 33.34 
Range of Scores •••• lll-- Range of Scores ••••• 97--
22.5 2.51 
Boston University· 
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Table 35. Raw Scores of Performance on Experimental Days 
Seventeen and Eighteen, For Each Subject in 
Group Y 
Raw Scores for Experimental ~w Scores for Experimental 
Day Number Seventeen Day Number Eighteen 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Number cult cult cult Dal Number. cult cult cult Dai (1} (l) (2t (3) (4} (5 (2) (3) (4) (5 
1 ~4 59 42 154 1 45 39 37 121 5 42 49 135 5 33 28 41 102 
10 70 50 64 184 10 52 56 51 159 
9 52 60 44 156 9 47 48 34 129 
12 ~f 57 61 174 12 61 36 41 138 13 49 45 138 13 48 50 52 150 
18 51 68 73 192 18 68 75 64 207 
19 78 62 ~ 215 19 64 70 45 179 20 54 52 170 20 57 62 58 177 
21 49 ,g 60 145 21 61 58 51 170 24 54 44 138 24 52 57 41 1.50 
26 35 47 40 122 26 46 34 41 121 
28 ~g ~~ 49 155 28 53 40 55 148 JO 37 123 30 33 31 3' 99 31 59 76 4~ 207 31 60 54 '1 168 36 40 35 119 36 46 48 135 
.38 56 41 so 147 i!~ 46 42 47 135 41 67 80 80 227 71 80 82 233 
44 4i 46 47 144 44 47 35 35 117 46 45 52 138 46 45 30 38 113 
8 42 55 .36 133 8 .39 40 i!i 112 47 42 48 46 136 47 40 43 124 
49 53 59 62 174 49 62 69 72 203 
51 55 46 48 149 51 41 36 36 113 
55 50 .52 61 163 55 52 63 49 164 
56 50 48 4.5 143 56 43 40 29 112 
57 40 ~~ 47 144 57 3.5 .36 34 10.5 63 49 45 1.39 63 37 31 41 109 
67 52 68 71 191 67 62 57 60 179 
68 48' 44 57 149 68 48 3.5 40 123 
71 g~ 37 26 96 71 46 40 36 122 72 57 73 205 72 48 40 48 136 
Tbta1 •••••••••••••• 5,oos Total •••••••••••••• 4,.553 
Mean Daily Score •• 1.59.53 Mean Daily Score •• l42.28 
S.D. Daily Scores •• 28.47 S.D. Daily Scores •• )J.02 
Range of Scores ••••• 96-- Range of Scores ••••• 99--
227 233 
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Table 36. Raw Scores of Performance on Experimental Days 
Nineteen and Twenty, For Each Subject in Group Y 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Nineteen Day Number Twenty 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir• Cir- For 
Num:eer (l) cuit cuit cui~ Dal (2) (3) (#l (5 Number ( l) cuit cuit cuit Dal (2) (j) (4) (5 
l 48 42 43 133 1 43 49 53 145 
5 36 38 46 120 5 42 31 38 111 
10 56 50 54 160 10 57 55 31 143 
9 42 43 42 127 9 45 48 37 1~0 12 54 43 46 143 12 46 45 58 1 9 
13 46 55 42 143 13 58 51 48 157 
18 75 71 65 211 18 53 64 53 170 
19 53 42 63 158 19 67 70 69 206 
20 58 56 4? 161 20 62 74 69 205 
21 65 48 42 155 21 56 54 37 147 
24 44 47 37 128 24 47 43 40 130 
26 55 52 38 145 26 35 54 37 126 
28 45 42 51 138 28 81 70 54 205 
30 42 38 37 117 30 37 30 30 97 
31 61 60 50 171 31 60 65 56 181 
36 40 37 44 121 36 44 41 35 120 
38 45 ~4 53 157 4~ 52 55 67 174 41 62 58 204 96 74 75 245 44 46 40 41 127 44 44 48 45 137 
46 41 30 32 103 46 49 52 39 140 8 42 35 
'g 110 8 31 ~~ 36 102 47 43 47 136 4? 70 so 186 
49 59 78 48 185 49 60 68 75 203 
51 42 47 57 146 51 66 59 65 190 
55 48 48 58 1.54 55 70 56 ~~ 163 56 4.5 42 so 137 56 62 40 148 
57 41 40 3.5 116 57 43 .56 49 148 
63 39 41 42 122 63 44 57 41 142 
67 78 51 7.5 204 67 57 57 58 172 68 43 46 44 133 68 .51 63 75 189 
71 55 34 4t 125 71 ~~ 60 g6 1.56 72 70 56 170 72 54 179 
Total •••••••••••••• 4,66o Total •••••••••••••• S,096 
Mean Daily Score •• l4.5.63 Mean Daily Score •• 1.59.2.5 
S.D. Daily Score, •• 27.01 S.D. Daily Scores •• 33.33 
Range of Scores •••• 103-- Range of Soores ••••• 97--
211 24.5 
Table 37. Raw Scores of Performance on Experimental Days 
Twenty-One and Twenty-Two, For Each Subject in 
Group Y 
104 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Twenty-One Day Number Twenty-Two 
SUbject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- Por 
Number cuit cuit cuit Dai Number cuit cuit cuit Dal 
: (1) (1} (2) (3) (~) (5 (2) (3) (~) (5 
1 56 46 47 149 1 56 57 43 156 
5 33 36 46 11.5 5 4.5 38 44 127 
10 49 64 .51 164 10 61 42 64 167 
9 42 41 so 133 9 44 46 46 136 
12 53 48 40 141 12 56 49 60 16.5 
13 62 44 59 165 13 44 36 47 127 
18 49 52 49 150 18 46 68 55 169 
19 46 50 80 176 19 66 75 72 213 
20 .54 .54 59 167 20 63 67 60 190 
21 4J 32 43 118 21 60 .51 61 172 
24 46 53 41 140 24 53 43 47 143 
26 47 ~~ 40 120 26 30 33 39 102 28 78 so 194 28 .54 42 52 148 
JO 42 38 ~ 113 JO 40 26 29 ~5 31 75 57 196 Jl 58 47 57 1 2 
36 69 39 45 1.53 36 39 40 37 116 
J8 .54 39 49 142 38 .51 48 4.5 144 
41 74 56 89 219 41 72 87 78 237 
44 4J 42 49 1,4 44 53 49 46 148 46 52 46 49 1 7 46 38 38 43 119 
8 65 47 4.5 1.57 8 35 42 36 113 
47 so 39 47 136 47 50 62 55 167 
49 6.5 .50 7.5 190 49 64 .52 .56 172 
.51 47 .54 37 138 51 .53 .57 53 163 
ss 49 3:3 48 130 ss 40 58 4J 171 
56 42 ~~ ~~ 13~ 56 40 ~1 42 123 .57 3.5 13 57 40 39 37 116 
6J 4.5 55 42 142 6J 40 47 39 126 
67 58 53 .57 168 67 71 60 92 223 
68 44 .51 41 136 68 53 66 50 169 
71 J6 36 28 100 71 4.5 42 46 133 
72 .58 56 .58 172 72 .58 61 57 176 
Total •••••••••••••• 4,778 Total •••••••••••••• 4,888 
Mean Daily Soore •• l49.31 Mean Daily Soore •• l.52.7.5 
S.D. Daily Soores •• 26.12 S.D. Daily Scores •• 33.12 
Range of Scores •••• lOO-- Range of Scores ••••• 9.5--
219 237 
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Table 38. Raw Scores of Performance on Experimental Days 
Twenty-Three and Twenty-Four, For Each SUbject 
in Group Y 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Twenty-Three Day Number Twenty-Four 
Subject Score Subject Score 
Code Cir- C1r- Cir- For Code Cir- Cir- Cir- For 
Number cult cult cult Dal Number cult cult cult Dal {1) (1) (2) . (~l (~) (5 (2) (3) (4) (5 
1 51 43 39 133 1 54 42 34 130 
.5 39 36 4.5 120 .5 44 41 33 118 
10 53 .51 56 160 10 49 52 41 142 
9 .54 40 44 138 9 45 47 so 142 
12 .52 ~i! 59 164 12 42 39 46 127 13 .52 61 167 13 56 39 63 1.58 
18 47 65 65 177 18 45 71 49 185 
19 72 60 ~ 187 19' 59 6? 51 177 20 66 78 208 20 71 59 4~ 188 21 42 51 44 13? 21 so 38 1.37 
24 42 52 45 139 24 47 46 59 1.52 26 46 46 i!~ 123 26 37 33 i!~ 109 28 57 48 152 28 57 .57 160 
30 29 46 33 108 .30 35 4i 37 125 31 65 55 53 173 31 so 55 146 
36 46 46 31 123 36 29 28 33 90 
4~ 60 51 50 161 38 44 44 38 126 75 68 83 226 41 53 4~ 63 171 44 4.5 6.5 56 166 44 53 50 1.51 
46 45 53 38 136 46 39 .30 40 109 8 43 55 41 139 8 57 5? 34 148 
47 59 55 67 181 47 53 69 63 18.5 
49 55 55 46 156 49 l4 so 52 159 51 54 47 54 1.5.5 .51 55 so 169 
55 56 .54 61 171 ~~ 61 51 43 15.5 56 42 so 26 118 .54 59 so 163 
57 42 53 49 144 5? 44 39 56 139 6.3 60 45 ~ 154 63 65 54 48 167 67 68 61 193 67 73 42 60 17.5 68 56 63 73 192 68 57 57 60 174 71 44 37 42 123 71 37 49 35 121 72 65 57 42 164 72 55 58 .56 169 
Total •••••••••••••• 4,988 TOtal •••••••••••••• 4,76? 
Mean Dally Score •• l55.88 Mean Daily Score •• l48.97 
S.D. Daily Seores •• 27.31 S.D. Daily Scores •• 24.42 
Range of Scores •••• l08-- Range of Scores ••••• 90--
226 188 
Table 39. Raw Scores of Performance on 
Experimental Day Twenty-Five, 
For Each Subject in Group Y 
Subject Score 
Code Circuit Circuit Circuit For 
Number Day 
~ll [2l ~21 p:q L2l 
l 44 42 37 123 
5 29 38 33 100 10 47 so 43 140 
9 44 47 56 147 12 48 48 51 147 
13 '~ 4.5 34 116 18 60 56 162 19 76 52 64 192 20 ~ 68 ~~ 183 21 41 136 
24 38 41 41 120 
26 42 37 39 118 28 52 51 56 16.5 
30 41 39 30 110 
31 53 .53 43 149 
36 44 31 37 118 
4~ 56 43 43 142 60 65 11 206 
44 .51 .51 .54 1.56 
46 42 38 36 116 
8 38 41 32 111 
41 53 62 50 16.5 
49 so ~g 4.5 148 51 46 41 133 
55 53 so 49 1.52 
56 55 1!6 4.5 137 51 49 49 138 
63 47 ~4 43 133 61 52 90 196 68 51 12 53 176 
71 46 37 49 132 
12 59 so 47 1.56 
Total •••••••••••••••••••••••• 44623 Mean Daily Score •••••••••••• 14 .41 
S.D. Daily Scores •••••••••••• 26.0J 
Range of Scores •••••••••••••• 100--
206 
106 
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Table 40. Raw Scores of Performance on Experimental Days 
One and Two, For Each Subject in Group Z 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number One Day Number Two 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- C1r- For 
N!a!rber i) cuit cu1t c!I~ Dai (2) (31 ( (5 Number cuit cui~ cuit Dal (1) (2) (3) {4) (5 : 
73 19.5 143 1,3 491 73 119. 98 142 3.59 74 212 227 1 8 .587 74 10.5 112 75 2~2 7.5 248 302 266 816 75 150 173 118 4 1 
76 298 300 294 892 76 162 182 198 542 
77 164 311 232 707 77 104 137 131 372 
78 306 183 175 664 78 123 100 102 325 
79 316 170 186 672 79 188 217 185 590 
80 90 98 74 262 80 102 108 70 280 
81 24.5 312 299 856 81 109 101 185 39.5 82 288 279 217 784 82 106 86 92 284 
83 203 124 156 483 83 101 130 110 341 
84 551 482 229 1262 84 198 172 125 495 85 278 331 292 901 85 170 198 166 .534 86 360 323 295 978 86 220 183 149 552 
87 141 134 131 406 87 82 60 89 231 88 186 182 169 .537 88 110 112 90 312 
89 310 216 204 730 89 115 86 88 289 
90 492 327 345 1164 90 289 191 133 613 91 2.52 232 162 646 91 129 152 107 288 
92 285 339 2:57 881 92 121 140 128 389 
93 120 163 1.54 437 ~~ 123 86 77 286 94 476 325 186 987 162 142 1.58 462 
95 542 355 172 1069 95 86 138 119 343 
96 187 228 246 661 96 122 114 96 332 
97 . 173 101 94 368 97 97 8.5 98 280 
98 142 19.5 164 .501 98 80 131 137 348 
99 217 127 112 4.56 99 138 123 96 3.57 100 301 364 231 896 100 362 186 286 834 101 176 249 306 731 101 116 120 135 371 102 109 142 225 476 102 84 88 74 246 103 43.5 429 220 1084 103 464 419 358 1241 10.5 331 322 268 921 10.5 1.37 10.5 126 368 
Total •••••.••••••• 23,306 Tbtal ••••••••••••• 13,492 
Mean Daily Score •• 728.31 Mean Daily Score •• 421.63 
S.D. Daily Scores 24.5.99 S.D. Daily Scores 193.92 
Range of Scores •••• 262-- Range of Scores •••• 231--
1262 1241 
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Table 4l.Raw Scores of Performance on Experimental Days 
Three and Four, For Bach Subject in Group Z 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Three Day Number Four 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Number· cu1t cuit cuit Dal Number cuit cuit cuit Dal l!) (1) (2) (3) (4) (3 (2) (3) (4) (5 
73 80 al 96 257 ~' 73 6a 54 195 74 93 91 73 257 75 73 59 207 75 101 67 86 254 75 100 65 90 255 
76 147 146 80 373 76 150 119 110 374 77 120 72 96 28a 77 66 72 a6 22 
?a 
14§ 90 a a 273 ?a 90 as ?a 253 19 113 105 366 19 106 107 96 309 
80 90 71 93 260 80 ao 60 67 201 
al 95 92 98 285 81 76 53 63 192 
82 94 100 74 268 82 ?6 89 66 241 ~4 9a 84 83 265 83 91 81 ?6 2 8 72 64 72 208 84 58 68 66 192 
85 80 94 76 250 85 99 77 68 244 86 124 104 113 341 86 98 84 75 257 
87 60 80 74 214 81 60 56 43 1.59 
88 76 100 100 276 88 62 83 71 216 
89 79 19 74 232 89 66 55 47 168 
90 123 162 119 404 90 104 116 84 3o4 
91 107 94 96 297 91 94 61 83 238 
92 78 113 107 298 92 84 107 70 261 
93 15 as 85 245 93 69 70 68 201 
94 140 116 134 390 94 116 111 116 343 
95 80 66 68 214 9.5 82 59 59 200 
96 a a 78 62 228 96 61 88 68 217 
97 65 58 48 171 97 58 50 58 166 
98 86 ' 90 85 261 98 64 78 91 233 
99 85 100 97 282 99 88 56 74 218 
100 118 124 114 356 100 108 91 87 286 
10~ 107 87 101 295 101 95 86 ?6 257 
102 65 62 57 184 102 71 64 78 213 
103 230 170 159 559 103 154 137 127 418 
105 82 74 96 252 105 84 94 116 294 
Total •••••••••••••• 9,103 Tota1 •••••••••••••• ?,?91 
Mean Daily Score •• 284.47 Mean Daily Score •• 243.47 
S.D. Daily Scores •• 74.37 S.D. Daily Scores •• .58.11 
Range of Scores •••• l?l-- Range of Scores •••• l5z--
S59 18 
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Table 42. Raw Scores of Performance on Experimental DaYil:. 
Five and Six, For Each Subject in Group Z 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Five Day Number Six 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Number {1) cuit cuit cuit DaJ (2) (3) (~) (5 Numbe: (1) cuit cult cult f5l (2) (3 (4 
73 91 67 84 242 ~' 70 61 63 194 74 66 55 56 177 68 71 sa 197 75 83 113 77 273 75 65 83 56 204 
76 128 118 90 336 76 109 102 99 310 
77 70 sa 73 201 77 54 54 72 180 
78 77 74 63 214 78 87 75 67 229 
79 87 102 86 275 79 81 89 63 233 
80 68 71 66 205 80 56 u 51 160 81 51 79 72 202 81 75 50 189 
82 77 54 74 20~ 82 62 76 53 191 g, 69 56 89 21 ~' 73 ~~ 63 201 ~4 63 56 192 62 54 170 85 80 81 255 85 78 62 69 209 86 97 81 91 269 86 74 65 77 216 
87 51 59 64 174 87 42 60 52 154 
88 64 67 70 201 88 71 72 59 202 
89 54 60 63 177 89 55 57 56 168 
90 106 100 97 303 90 76 88 85 249 
91 67 73 71 211 91 49 81 56 186 
92 69 80 79 228 92 59 108 90 257 
§' 82 54 78 214 ~' 81 73 59 223 163 109 89 361 75 89 96 260 95 80 57 56 193 95 53 46 42 141 
96 53 58 69 180 96 66 73 60 199 
97 63 77 62 202 97 ~~ 63 50 166 98 67 59 56 182 . 98 66 56 168 
99 111 134 128 373 99 65 64 76 205 
100 87 84 80 251 100 78 77 71 226 
101 56 72 76 2o4 101 73 49 65 187 
102 57 72 52 181 102 57 79 68 204 
103 127 137 123 387 103 101 77 104 282 
105 72 79 62 213 105 69 65 64 198 
Total •••••••••••••• 7,495 Total •••••••••••••• 6,558 
Mean Daily Score •• 234.22 Mean Daily Score •• 204.94 
S.D. Daily Scores •• 58.69 S.D. Daily Scores •• J6.72 
Range of Scores •••• l74-- Range of Scores •••• l41--
387 310 
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Table 43. Raw Scores of Performance on Experimental Days 
Seven and E1ght, For Each Subject in Group Z 
Raw Scores for Experimental Raw Scores for Experimental 
Day Number Seven Day Number Eight 
Subject Score Subject Score 
Code Cir- Cir- Cir- For Code Cir- Cir- Cir- For 
Number cu1t cuit cuit Dal Humber cuit cu1t cuit Dal (1) (1) (2) (3) (4) (5 (2) (3) (4) (3 
73 71 62 68 201 73 54 62 65 181 
7# 48 54 62 164 74 61 70 45 176 
75 68 41 73 182 75 61 64 65 190 
16 85 90 99 274 76 79 95 86 260 
77 60 66 54 180 77 55 51 85 191 
18 56 51 69 182 18 58 71 78 207 
79 79 62 57 198 79 69 68 62 199 
80 59 83 57 199 80 60 43 51 160 
81 53 64 56 173 81 66 55 67 188 
82 56 57 50 163 82 63 55 48 166 
83 71 57 56 184 83 57 76 62 195 
84 54 62 64 180 84 66 61 66 193 
85 68 80 74 222 as 84 92 60 236 
86 65 80 50 195 86 57 62 52 171 
87 63 54 56 173 87 46 41 46 133 
88 78 71 81 230 88 65 51 58 174 
89 48 47 41 136 89 52 48 47 147 
90 75 77 72 224 90 ~ 60 82 205 91 79 69 47 195 91 63 62 189 
92 65 74 68 207 92 68 72 68 208 
93 69 71 62 202 93 71 63 67 201 
94 80 84 97 261 94 75 77 83 235 
95 44 59 53 156 95 64 41 54 159 
96 ~ 66 61 180 96 60 63 49 172 97 74 48 186 97 41 45 44 130 
98 45 53 50 148 98 49 41 68 158 
99 61 62 71 200 99 71 61 71 203 
100 66 82 91 239 100 52 78 75 205 101 58 63 53 174 101 72 54 53 179 102 64 63 61 188 102 74 55 80 209 
103 74 78 86 238 103 102 78 104 284 
105 51 60 48 159 105 64 67 58 189 
Tota1 •••••••••••• ~.6,193 Tota1 •••••••••••••• 6,093 
Mean Daily Score •• l93.53 Mean Daily Score •• l90.4l 
S.D. Daily Scores •• 30.90 S.D. Daily Scores •• 32.21 
Range of Scores •••• l36-- Range of Scores •••• lJO--
274 284 
Table 44. Raw Scores of Performance on 
Experimental Day Nine, For 
Each Subject in Group Z 
Subject Score 
Code Circuit Circuit Circuit For 
Number Day 
!ll {2l ~Jl {Zil L2l 
~~ 64 48 74 186 68 50 56 174 
75 77 50 78 205 
76 106 107 96 309 
77 59 57 53 i~ 78 54 51 59 
79 50 65 89 204 80 66 46 42 154 
81 57 49 57 163 
82 55 ~ 54 159 83 59 54 157 
84 49 53 59 161 
85 68 58 60 186 
86 75 68 59 202 
87 41 45 50 136 
88 63 74 65 200 
89 48 44 42 134 
90 90 79 79 248 
91 62 49 51 162 
92 57 77 "9 0 203 
93 71 77 58 206 
94 67 89 6? 223 
95 45 41 48 134 
96 48 45 45 138 
97 49 49 50 148 
98 61 55 63 179 
99 61 75 57 193 
100 67 84 68 219 
101 63 66 70 199 
102 55 60 62 177 
103 72 67 71 210 
lOS 67 93 70 230 
Total ••••••••••••••••••••••••• 5,932 
Mean Daily Score ••••••••••••• l85.38 
S.D. Daily Scores ••••••••••••• 36.66 
Range of Scores ••••••••••••••• l34--
309 
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Table 45. Raw Scores of Performance on 
Retention Check for Group X 
Subject Score 
Code Circuit Circuit Circuit For 
Number Day 
~ll {2} ~J l pq [2l 
4 47 so 50 147 
6 53 gz 59 175 7 45 50 149 11 57 86 97 240 
14 64 63 44 171 
15 60 65 52 1?7 
16 56 48 53 157 
17 49 46 50 145 
22 50 54 44 148 
23 53 49 49 151 
29 58 45 39 142 
32 66 53 49 168 
33 42 41 49 132 
34 51 38 51 140 
35 52 37 48 137 
3? 38 56 45 139 
39 65 58 55 178 
40 46 44 41 131 
42 49 55 42 146 
43 62 57 64 183 
45 52 56 49 157 
48 67 58 63 188 
50 61 64 74 199 
53 57 54 49 160 
54 63 56 52 171 
58 55 ~' 53 161 60 63 72 189 61 40 33 33 106 62 40 58 39 137 
65 75 59 77 211 
69 63 38 46 147 
70 48 53 42 143 
Total •••••.•••••••••••••••••• • 5, 125 
Mean Daily Score •••••••••••• l60.l6 
s.n. Daily SC9res •••••••••••• 26.22 
Range of Scores •••••••••••••• l06--
. 240 
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Table 46. Raw Scores of Performance on 
Retention Check for Group Y 
Subject Score 
Code Circuit Circuit Circuit For 
Number Day 
[ll ~21 [Jl [li 1 L2l 
1 49 .50 .54 1.53 
.5 46 .52 48 146 
8 46 4.5 .56 147 
9 4.5 42 )6 123 
10 65 .53 .51 169 
12 4.5 .54 48 147 
13 46 .51 .50 147 
18 48 68 37 153 
19 71 55 68 194 
20 62 60 .51 173 
21 48 48 58 1.54 
24 41 39 38 118 
26 42 40 41 123 
28 82 
.5.5 48 18.5 
JO .53 39 33 125 
31 41 44 49 134 
36 42 44 39 125 
38 45 47 52 144 
41 66 62 61 189 
44 51 .54 52 157 
46 32 36 42 110 
47 52 56 57 165 
49 73 64 65 202 
51 51 34 49 134 
55 57 59 6.5 181 
56 47 33 4.5 125 
57 62 48 58 168 
63 )6 .53 34 123 
67 58 58 60 166 
68 55 56 55 166 
71 41 39 49 129 
72 . 56 .53 56 165 
TOtal ••••••••••••••••••••••• 4,840 
Mean Daily Score ••••••••••• l51.25 
S.D. Daily Scores ••••••••••• 23.90 
Range of Scores ••••••••••••• llO--
202 
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Table 47. Raw Scores of Performance on 
Retention Check for Group Z 
Subject Score 
Code Circuit Circuit Circuit For 
Number Day 
{ll [21 [J l [~l [ .2l 
~4 65 68 73 206 57 48 62 167 
75 71 66 69 206 
76 83 105 87 275 
77 52 57 53 162 
78 49 58 58 165 
79 70 71 67 '208 
80 44 53 50 147 
81 47 54 53 154 
82 59 63 58 180 
83 65 60 70 195 
84 46 63 42 151 
85 77 70 51 198 
86 ~~ 57 57 171 87 59 41 148 
88 75 67 84 226 
89 58 52 57 167 
90 68 ~ 89 230 91 53 67 188 
92 71 67 67. 205 
§4 79 75 61 215 90 71 70 237 
95 46 60 57 163 
96 42 58 41 141 
97 60 39 51 150 
98 52 62 47 161 
99 57 59 68 184 
100 51 58 68 177 
101 61 55 47 163 
102 49 53 68 170 
103 81 81 78 240 
105 70 88 12 230 
Total ••••••••••••••••••••••••• 5,980 
Mean Daily Score ••••••••••••• l86.88 
s. D. Daily Scores •••••••••••• 32.67 
Range of Scores ••••••••••••••• 141--
275 
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Table 48. Circuit Scores of Subjects 
Performing With Group~ At 
First Practice Only ~ 
Subjects 
Code Circuit Circuit Circuit 
Letter 
~ ll {2l t Jl Pil 
a 282 232 196 
b 460 605 352 
c 508 435 348 
d 488 426 285 
e 595 370 276 
f 261 299 296 
g 365 198 183 
h 181 236 234 
i 177 321 247 
j 346 353 175 
k 536 3?0 219 
1 555 351 311 
m 662 531 385 
n 354 336 227 
0 385 406 109 
p 420 367 235 
q 470 343 325 
r 305 345 329 
s 174 170 180 
~The nineteen subjects in this group 
were not needed after the first prac-
tic e. It was necessary to test fifty-
one subjects in order to establish a 
group of thirty-two that would match 
Groups X and Y. 
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Table 49. Circuit Scores of Subjects ~ Performing in Ex-
periment But Not Included In Analysis of Data 
Prac- Subject t Subject u Subject v 
tice Cir- Cir- Cir- Cir- Cir- Cir- Cir- Cir- Cir-Day jcuit cuit cult cuit cuit cuit cuit cuit cuit 
{1) (2) ( '3 ) ( 4) ( 2) ('3) (4) (2} T1} (4} 
1 568 400 459 81 95 95 115 117 100 
2 213 152 136 88 86 72 81 76 102 
3 130 83 117 86 78 71 94 85 94 
4 114 90 71 63 96 86 80 60 72 
5 72 65 63 71 56 61 61 65 76 
6 77 78 77 60 58 59 66 54 67 
7 72 75 68 68 57 72 44 58 43 
8 83 58 50 69 83 71 69 53 66 
9 61 57 69 57 56 59 52 43 58 
10 82 69 54 47 52 52 81 52 81 
11 49 54 70 58 45 62 60 59 49 
12 84 68 79 46 48 44 46 42 51 
13 72 55 88 59 54 52 5.5 .51 42 
14 59 64 49 41 55 45 50 58 .51 
15 51 68 .59 53 :37 47 53 33 47 
16 42 60 65 
17 51 34 51 
18 42 48 46 
19 50 43 51 
20 43 47 45 
21 48 42 45 
22 37 46 47 
23 43 38 32 
24 49 43 36 
25 51 49 46 
Reten-
tion 66 64 65 52 42 50 48 42 52 
~These three subjects performed throughout the experiment 
but were not included in the analysis of the data. Subjects 
"u" and "v" were beyond the required age limit. Subject "t" 
had scores on the first day that were detrimental to the 
equating process. 
